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Tumi dazopyridazinea 

The invention relates to novel imidazopyridazine 
derivatives of formula I: 




I 



R is A, alkenyl or alkynyl each having up to 6 C 
atoms, Cj-Cy-cycloalkyl-CfcH^- or C^-Cg-alkyl, 
wherein a CH2 group is replaced by 0 or S, 

R 2 is H, COOH, COOA, CN, N0 2 , NH 2 , NH-COR 4 , NH-S0 2 R 4 or 
1H - t e trazol - 5 - y 1 , 

R 3 is a CjL-C^-alkyl, C 2 -C 6 -alkenyl or C 2 -C 6 - alkynyl group 
which is mono- to tetrasubstituted by C 3 -C 8 -cyclo- 
alkyl, CN,COOH, COOA, Ar, Het 1 , Het 2 , -CO-R 5 , -CO-Ar, 
-CO-Het 2 , -CO-NR 6 R 7 , -CO-R 8 , -C(=NR 9 )-A) , -C (=NR 9 ) -Het 2 , 
N0 2 , NR 6 R 7 , -NR^-COR 5 , -NR 11 -COAr / -NR xl -COOA, 
-NR 11 -S0 2 R 5 / -NR^-SOjAr, OR 10 , -S(0) a -A, -S- (0) m -Ar, 
-S0 2 -NH-Het 2 , -SOj-OR 11 , Hal and/or lH-tetrazol-5-yl 
and in which a CH 2 group can also be replaced by an 
0 or S atom; or unsubstituted C 2 -C 6 -alkenyl or C 2 -C 6 - 
alkynyl , 

R 4 and R 5 are each C^-Cg-alkyl, in which one or more H atoms 

can also be replaced by F, 
R 6 and R 7 are each H, A, C 2 -C 6 -alkenyl or C 2 -C 6 - alkynyl, 

Ar, ArC n H 2n - or Het 2 f 
R 6 is also -CH 2 COOA, -S0 2 -A or -S0 2 -Ar, 

R 6 and R 7 together are also an alkylene chain having 2-5 
C atoms, which can be monosubstituted or polysubsti- 
tuted by carbonyl oxygen, Ar, Het 2 , -CO-Ar, -COOA, 
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-CO-N(A) 2 , -CH 2 OH, -S0 2 -Ar and/or -NH-CO-A and/or - 

interrupted by 0 or by -NR 12 -, 
R 8 is -NH-CHR 1:l -COOH, -NH-CHR 11 -COOA / -CH 2 S (0) m -Ar, 

-CH 2 -CO0A, -C n H 2n -N0 2 , -C n H 2a -NR 6 R 7 or -C n H 2n -NH-COOA, 
5 R 9 is H, OH, CN, R 13 , OR 13 or OAr, 

R 10 is H, C^C^-alky! which can be substituted by Ar, 

Het 2 , COA or COAr r or is Ar, COA, COAr or CONR 6 R 7 , 
R 11 is H or A, 

R 12 is H, A, Ar, COOA, Het 2 or S0 2 Ar, 
10 R 13 is A, C 2 -C 6 -alkenyl or C 2 -C 6 -alkynyl, 

X is absent or is -NH-CO-, -CO-NH-, -O-CH (COOH) - , -NH- 
CH (COOH) - , -NA-CH (COOH) - , -CH=C (COOH) - , -CH=C (CN) - 
or -CH=C(lH-tetrazol-5-yl) 
Y is O or S, 
15 A is C 1 -C 6 -alkyl, 

Ar is an utisubstituted phenyl group or a phenyl group 
monosubstituted or disubstituted by R 5 , OR 5 , COOH, 
COOA, CN, N0 2 , NH 2 , NHA, N(A) 2 , NR lx -COR 5 , NR 11 -COAr 1 / 
NR 11 -S0 2 R 5 , NR 11 -S0 2 Ar 1 # Hal or 1H- tetrazol-5-yl, 
20 Ar 1 is an unsubstituted phenyl group or a phenyl group 
monosubstituted or disubstituted by R 5 , OR 5 f COOA or 
Hal, 

Het 1 is a five- or six-membered saturated heterocyclic 
radical having 1 to 3 N, O and/or S atoms, which can 
25 be monosubstituted by carbonyl oxygen or =NR 9 and/or 

whose ring N atom(s) can in each case be substituted 
by A or Ar, 

Het 2 is a five- or six-membered heteroaromatic radical 
having 1 to 3 N, O and/or S atoms, which can also be 
30 fused with a benzene or pyridine ring, 

Hal is F, Cl, Br or I, 
k is 0, 1, 2, 3 or 4, 
m is 0, 1 or 2, and 
n is 1, 2, 3, 4, 5 or 6, 
35 and their salts. 

Similar compounds are known from European Patent 
Application Al-0399731 and from Bioorganic & Medical 
Chemistry Letters 3 (6), 1019-1024, 1993, 

The object of the invention was to find novel 
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compounds with valuable properties, especially compounds 
which can be used for the preparation of drugs. 



I and their salts possess very valuable pharmacological 
properties coupled with a good tolerance. In particular, 
they exhibit antagonistic properties towards angiotensin 

II and can therefore be used as pharmaceutical active 
ingredients for the prophylaxis and/or therapy of 
coronary, cardiovascular and vascular disorders, in 
particular for the treatment of angiotensin II -dependent 
hypertension, aldosteronism, cardiac insufficiency and 
increased intraocular pressure, and of disorders of the 
central nervous system, also of hypertrophy and hyper- 
plasia of the blood vessels and of the heart, angina 
pectoris, cardiac infarct, stroke, restenoses and angio- 
plasty or by-pass operations, arteriosclerosis, 
glaucomas, macular degeneration, hyperuricaemia, kidney 
function disorders, e.g. kidney failures, diabetic 
nephropathy, diabetic retinopathy, psoriasis, angiotensin 
II-mediated disorders in female reproductive organs, 
perceptive disorders, e.g. dementia, amnesia, memory 
function disorders, anxiety states, depression, epilepsy, 
Parkinson's Disease and/or bulimia* 



in vitro or in vivo methods such as, for example, those 
described in US Patent 4 880 804, US Patent 5 036 048 and 
International Patent Application 91/14367 and also by 
A.T. Chiu et al . , J. Pharmacol. Exp. Therap. 250 , 867-874 

(1989), and by P.C. Wong et ale, ibid. 252, 719-725 

(1990; in vivo, on rats) . 



I and their salts and to a process for the preparation of 
these compounds and their salts, characterized in that 
(a) a compound of formula II: 



It has been found that the compounds of formula 



These effects can be determined by conventional 



The invention relates to the compounds of formula 



wherein 




II 



£ 



is Cl, Br, I, a free OH group or an OH group which 
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has been functionally 

reactivity, and 

is as defined in Claim 1, 



modified to acquire 



is reacted with a compound of formula III: 



H-R 



III 



10 



15 



20 



25 



wherein 

R is as defined in Claim 1, 
or 

(b) a compound of formula IV: 

R 18 NH 




IV 



wherein 



14 



is R^CO or H, 



R 

R 15 is H (if R 14 is R 1 -CO) or R^CO (if R 14 is H) , and 
R 1 , R 2 , R 3 , X and Y are as defined in Claim 1, 
is treated with a cyclizing agent, 
or 

(c) to prepare a compound of formula I wherein X is -NH- 
CO- or -CO-NH- , a compound of formula V: 



R-CH 



wherein 

X 1 is NH 2 or COOH, and 

R is as defined in Claim 1, 

or a reactive derivative of this compound, is reacted 
with a compound of formula VI: 




VI 



wherein 
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X 2 is COOH (if X 1 is NH 2 ) or NH 2 (if X 1 is COOH) , and 
R 2 is as defined in Claim 1, 

or with a reactive derivative of this compound, 
or 

(d) a compound of formula VII: 




VII 



R 1 , R 2 , X and Y are as defined in Claim 1 / 
is reacted with a compound of formula VIII: 

E-R 3 VIII 

wherein 

R 3 and E are as defined above, 

or a reactive derivative of a compound of this type 
or 

(e) to prepare a compound of the formula I which con- 
tains a -C(=NR 9 )- group, a corresponding carbonyl 
compound is treated with a compound of the formula 
H 2 N-R 9 , wherein R 9 is as defined in Claim 1, or 

(f) a compound of formula I is freed from one of its 
functional derivatives by treatment with a 
solvolysing or hydrogenolysing agent, 

and/or in that one or more radicals R and/or R 2 in a 
compound of formula I are converted to one or more 
different radicals R and/or R 2 , and/or a base or acid of 
formula I is converted to one of its salts. 

Above and below, unless expressly indicated 
otherwise, the radicals or parameters R, R 1 to R 15 , X, Y, 
A, Ar, Ar 1 , Hat 1 , Het 2 , Hal, k, m, n, E, X 1 and X 2 are as 
defined in formulae I to VIII • 

In the above formulae, A has 1-6, preferably 1, 
2, 3 or 4 C atoms • A is preferab ly methyl, or else ethyl, 
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Propyl, isopropyl, butyl, isobutyl, sec-butyl or tert- 
butyl, or else pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 

1.2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 
3- or 4 -methylpenty 1 , 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 

3.3- dimethylbutyl, 1- or 2-ethylbutyl, 1 - ethyl -1 -methyl - 
propyl, l-ethyl-2-methylpropyl or 1,1,2- or 1,2,2-tri- 
methylpropy 1 . Alkenyl is preferably vinyl, prop-l-enyl, 
prop-2-enyl or but-l-enyl, or else pent-l-enyl or 
hex-l-enyl. Alkynyl is preferably ethynyl, prop-l-ynyl or 
prop-2-ynyl, or else but-l-ynyl, pent-l-ynyl or hex-1- 
ynyl. If several radicals A, alkenyl or alkynyl are 
present in a compound of the formula I, they can be 
identical to or different from one another. 

Hal is preferably F, CI or Br, or else I. 

R is a radical derived from lH-imidazo [4,5-d] - 
pyridazine ( n lH-IP n ) or, more precisely, 2-^-6,7- 
dihy dro - 6 - R 3 - 7 - ( thio ) oxo - 1H - imidazo [4,5-d] pyr idaz in - 1 - y 1 . 

Ar and Ar 1 are - independently of one another - 
preferably unsubstituted or further, as indicated, 
monosubstituted phenyl; in detail preferably phenyl, o-, 
m- or p-tolyl, o- , m- or p-ethylphenyl, o-, m- or p- 
trifluoromethylphenyl, o-, m- or p-methoxyphenyl, o-, m- 
or p-ethoxyphenyl, o, m- or p-dif luoro-methoxyphenyl, o-, 
m- or p-trif luoromethoxyphenyl, o-, m- or p-methoxy- 
carbonylphenyl , o-, m- or p-ethoxycarbonylphenyl, o-, m- 
or p-f luorophenyl, o-, m- or p-chlorophenyl, o-, m- or p- 
bromophenyl, furthermore preferably 2,3-, 2,4-, 2,5-, 
2,6-, 3,4- or 3 , 5-dimethylphenyl, 2,3- 2,4-, 2,5- 2,6-, 
3,4- or 3, 5-dimethoxyphenyl. Ar is furthermore preferably 
o- , m- or p-carboxyphenyl, o-, m- or p-cyanophenyl, o- , 
m- or p-nitrophenyl, o-, m- or p-euiiinophenyl, o-, m- or 
p -dime thy laminophenyl, o- , m- or p-acetamidophenyl, o- , 
m- or p-trif luoroac e t am i dopheny 1 , o-, m- or p-methylsul- 
f onamidophenyl, o-, m- or p-trif luoromethylsulf onamido- 
phenyl or o-, m- or p- (lH-tetrazol-5-yl) phenyl. 

Het 1 is preferably tetrahydro-2- or -3-furyl, 
tetrahydro-2- or -3-thienyl, 1-, 2-, 3- or 3-pyrroli- 
dinyl, 2-, 3-, 4- or 5-oxazolidinyl, 2-, 3-, 4- or 
5-thiazolidinyl, 1-, 2-, 3-, 4- or 5-imdazolidinyl, 2- r 
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3- or 4-tetrayhydropyranyl, 2-, 3- or 4- tetrahydrothio- 
pyranyl, 1-, 2-, 3- or 4-piperidinyl, 2- , 3- or 4-morpho- 
linyl, 1-, 2- or 3 -piperazinyl, l-methyl-2- or -3-pyr- 
rolidinyl, l-methyl-2-, -3- or -4-piperidinyl, 4-methyl- 
2- or -3-morpholinyl, l-methyl-2-/ -3- or -4 -piperazinyl, 

1 - phenyl -2- or -3-pyrrolidinyl, l-phenyl-2-, -3- or -4- 
piperidinyl, 4 -phenyl- 2- or -3-morpholinyl/ l-phenyl-2-, 
-3- or 4 -piperazinyl, 2-oxo-3-, -4- or -5-oxazolidinyl, 

2- oxo-3-, -4- or -5-thiazolidinyl, 2-oxo-l-, -3-, -4- or 
- 5 - imidazolidinyl , 2,4-dioxo-l- , -3- or -5-imidazo- 
lidinyl, 2-oxo-3-phenyl-4- or -5-oxazolidinyl, 2-oxo-3-o- 
, -m- or -p-tolyl-4- or -5-oxazolidinyl, 2 -hydroxy imino- 

3- , -4- or -5-oxazolidinyl, 2 -methoxyimino-3- , -4-or -5- 
oxazolidinyl, 2-hydroxyimino-4-oxo-3- or -5-oxazolidinyl, 
2-methoxyimino-4-oxo-3- or -5-oxazolidinyl. 

Het 2 is preferably fur an- 2- or -3-yl, thien-2- or 
-3-yl, pyrrol - 1- , -2- or -3-yl, imidazol-1- , -2-, -4- or 
-5-yl, pyrazol-1-, -3-, -4- or -5-yl, oxazol-2-, -4- or - 
5-yl, isoxazol-3-, -4- or -5-yl, thiazol-2-, -4- or -5- 
yl, isothiazol-3-, -4- or -5-yl, pyridin-2-, -3- or - 

4- yl or pyrimidin-2-, -4-, -5- or -6-yl, or else 
preferably 1,2,3-triazol-l-, -4- or -5-yl, 1,2,4- 
triazol-1-, -3- or -5-yl, 1,2,3- oxadiazol - 4 - or -5-yl, 
l,2,4-oxadiazol-3- or -5-yl, l,3,4-thiadiazol-2- or 
-5-yl, l,2,4-thiadiazol-3- or -4-yl, l,2,3-thiadiazol-4- 
or -5-yl, pyridazin-3- or -4-yl, pyrazinyl, benzo- 
furan-2-, -3-, -4-, -5-, -6- or -7-yl, benzothien-2- , 
_3-, _4-, -5-, -6- or -7-yl, indol-1-, -2-, -3-, -4-, 
-5-, -6- or -7-yl, isoindol-1-, -2-, -3-, -4-, -5-, -6- 
or -7-yl, benz imidazol-1-, -2-, -4- or -5-yl, benzo- 
pyrazol-1-, -3-, -4-, -5-, -6- or -7-yl, benzoxazol-2- , - 
4, -5-, -6- or -7-yl, benz isoxazol-3- , -4-, -5-, -6- or - 

7- yl, benzothiazol-2-, -4-, -5-, -6- or -7-yl, 
benzisothiazol-2-, -4-, -5-, -6- or -7-yl, benz-2,1,3- 
oxadiazol-4-, -5-, -6- or -7-yl, quinolin-2-, -3-, -4- 
, -5-, -6-, -7- or -8-yl, isoquinolin-l- , -3-, -4-, -5-, - 
6-, -7- or -8-yl, cinnolin-3-, -4-, -5-, -6-, -7- or - 

8- yl, quinazolin-2-, -4-, -5-, -6-, -7- or -8-yl, 1H- 
imidazo [4, 5-b] pyridin-1- , -2-, -5-, -6- or -7-yl, 3H- 
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imidazo [4, 5-b] pyridin-2- , -3-, -5- , -6- or -7-yl, 1H- 
imidazo [4, 5-c] pyridin-1- , -2-, -4-, -6- or -7-yl or 3H- 
imidazo [4, 5-c] pyridin-2- , -3-, -4-, -6- or -7-yl. 

The term n Het 2|> also includes the homologous 
radicals in which the heteroaromatic ring is substituted 
by one or more, preferably 1 or 2 groups A, preferably 
methyl and/or ethyl groups , for example 3-, 4- or 5- 
methylfuran-2-yl, 2-, 4- or 5-methylfuran-3-yl, 2,4- 
dimethylfuran-3-yl, 3- # 4- or 5-methylthien-2-yl, 3- 
methyl-5-tert-butylthien-2-yl, 2-, 4- or 5 - me thy 1 thi en - 
3-yl, 2- or 3-methylpyrrol-l-yl, 1-, 3-, 4- or 5 -methyl - 
pyrrol-2-yl, 3 , 5-dimethyl-4-ethylpyrrol-2-yl, 2-, 4- or 
5-methylimidazol-l-yl r 4 -methylpyrazol - 5 -yl , 4- or 
5-methylisoxazol-3-yl, 3- or 5-me.thylisoxazol-4-yl, 3- or 
4 -me thy 1 isoxazol - 5 -yl , 3 , 4 - dime thyli soxazol - 5 -yl , 4 - or 
5-methylthiazol-2-yl, 4- or 5-ethylthiazol-2-yl, 2- or 5- 
methylthiazol-4-yl, 2- or 4-methylthiazol-5-yl, 2,4- 
dimethylthiazol-5-yl, 3-, 4-, 5- or 6-methylpyridin-2-yl, 
2-, 4-, 5- or 6-methylpyridin-3-yl, 2- or 3 -methyl - 
pyridin-4-yl, 4-methylpyrimidin-2-yl, 4, B-dimethyl- 
pyrimidin^-yl, 2-, 5- or 6-methylpyrimidin-4-yl, 2,6- 
dimethylpyrimidin-4-yl, 3-, 4-, 5-, 6- or 7 -methyl - 
benzofuran-2-yl, 2-ethylbenzofuran-3-yl, 3-, 4-, 5-, 6- 
or 7-methylbenzothien-2-yl, 3-ethylbenzothien-2-yl, 1- , 

2- , 4-, 5-, 6- or 7 -me thylindol - 3 -yl , 1-methyl- 
benzimidazol-5- or -6-yl or 1 - e thy lb en z imidazol - 5 - or 
-6-yl. 

The groups -C k H 2k - and ~C n H 2n - are preferably 
straight -chain and are thus pref erably - (CH 2 ) k - and 
-(CH 2 ) n - r in particular -CH 2 -, also -CH 2 CH 2 -, -(CH 2 ) 3 -, 
-(CH 2 ) 4 -, -(CH 2 ) 5 - or -(CH 2 ) 6 -, but also, for example, 
-CH(CH 3 )-, -CH 2 -CH(CH 3 ) - or -C(CH 3 ) 2 -. The parameter k can 
preferably also be 0, so that the group -C k H 2k - is absent. 

The parameter m is preferably 0 or 2 . 

The radical R 1 is preferably straight -chain and 
is preferably A, in particular ethyl, propyl or butyl, 
also methyl, pentyl or hexyl, and also cycloalkyl having 

3- 7 C atoms, in particular cyclopropyl, also cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, furthermore in 
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particular alkenyl preferably having 3-6 C atoms, in 
particular allyl or 1-propenyl, also 1-butenyl, 

1- pentenyl or 1-hexenyl; alkynyl preferably having 3-6 C 
atoms, in particular propargyl or 1-propynyl, also 

5 1-butynyl, 1-pentynyl or 1-hexynyl; cycloalkylalkyl 
preferably having 4-8 C atoms, in particular cyclopropyl- 
methyl, 1- or 2-cyclopropylethyl, also eye 1 obuty line thy 1, 
cyclopentylmethyl , cyclohexylmethyl ; alkoxy preferably 
having 1*4 C atoms, such as methoxy, ethoxy, propoxy, 

10 butoxy, isobutoxy; alkoxyalkyl preferably having 2-5 C 
atoms, such as methoxymethyl, ethoxymethyl, propoxy - 
methyl, 2-methoxyethyl, 3-methoxypropyl, 2 -ethoxy ethyl; 
alkylthio preferably having 1-4 C atoms such as 
methyl thio, ethyl thio, propyl thio, butyl thio, isobutyl- 

15 thio? alkylthioalkyl preferably having 2-5 C atoms such 
as methyl t hi ome thy 1 , ethyl thiomethyl, propyl thiomethyl, 
2 -methylthioethyl, 3 -methyl thiopropyl and 2 - ethyl thio - 
ethyl. 

The radical R 2 is preferably lH-tetrazol-5-yl, or 
20 else preferably COOH, C00CH 3 , COOC 2 H 5 , CN or NHS0 2 CF 3 . 

The radical R 3 is e.g. preferably cyanoalkyl (in 
particular cyanomethyl, 2-cyanomethyl, 3-cyanopropyl) ; 
AOOC-alkyl (in particular methoxycarbonylmethyl, ethoxy - 
carbonylmethyl , 2 -methoxycarbonylethyl , 2 - ethoxycar- 
25 bonylethyl) ; carboxyalkyl (in particular carboxymethyl, 

2- carboxymethyl, 2-carboxyethyl, 3-carboxypropyl) , 1H- 
tetrazol-5-yl alkyl [in particular lH-tetrazol-5-yl- 
methyl, 2- (1H- tetrazol-5-yl) ethyl, 3- (lH-tetrazol-5- 
yl) propyl]; aralkyl, in particular benzyl, 1- or 2- 

30 phenylethyl, 1-, 2- or 3 -phenylpropyl, 1-, 2-, 3- or 4- 
phenylbutyl, o-, m- or p-f luorobenzyl, (preferably) o-, 
m- or p-chlorobenzyl, o-, m- or p-bromobenzyl, o-, m- or 
p-methylbenzyl, o-, m- or p-trif luoromethylbenzyl, 
(preferably) o-, m- or p-methoxycarbonylbenzyl, (prefer - 

35 ably) o-, m- or p-ethoxycarbonylbenzyl, (preferably) o-, 
m- or p-cyanobenzyl, o- , m- or p-carboxybenzyl, o- , m- or 
p-nitrobenzyl, o-, m- or p-aminobenzyl, o-, m- or p- 
trif luoroacetamidobenzyl, o-, m- or p- trif luoromethyl- 
sulf onamidobenzyl, (preferably) o-, m- or p- (1H- tetrazol- 
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5-yl)benzyl; R 5 -CO-alkyl (in particular R 5 -CO-CH 2 ) / such 
as 2-oxopropyl, 2 -oxobu tyl, 3-methyl-2-oxobutyl, 3,3- 
dime thy 1 - 2 - oxobu tyl , 3 , 3 , 3 - tri f luor o - 2 - oxopropy 1 , 

3,3,4,4,4 -pentaf luoro-2 - oxobu tyl ; Ar-CO-alkyl (in par- 
5 ticular Ar-CO-CH 2 ) , such as phenacyl (= 2 -oxo- 2 -phenyl - 
ethyl), o-, m- or p-methylphenacyl, o-, m- or p-ethyl- 
phenacyl, o- , m- or p-trif luoromethylphenacyl, o- , m- or 
p-methoxyphenacyl, o- , m- or p-ethoxyphenacyl, o- , m- or 
p- (difluoromethoxy) phenacyl, o-, m- or p- (trif luoro- 

10 me thoxy) phenacyl, o- , m- or p-carboxyphenacyl, o-, m- or 
p-methoxycarbonylphenacyl, o-, m- or p-ethoxycarbonyl- 
phenacyl, o-, m- or p-cyanophenacyl, o-, m- or p-cyano- 
phenacyl, o- , m- or p-acetamidophenacyl, o- , m- or p- 
trif luoroacetamidophenacyl, o-, m- or p-methylsul- 

15 fonamidophenacyl, o-, m- or p-trif luoromethylsulf on- 
amidophenacyl, o-, m- or p- (lH-tetrazol- 5 -yl) phenacyl; 
Het 2 -CO-alkyl (in particular Het 2 -CO-CH 2 ) , such as 

2- furoylmethyl, 2 - thenoylmethyl , picolinoylmethyl, nico- 
t inoylmethyl , isonicotinoylmethyl , pyrazinecarbonyl - 

20 methyl, 2-, 4-, 5- or 6-pyrimidinecarbonylmethyl, 3- or 

4- pyridazinecarbonylmethyl, benzofuran-2- , -3-, -4-, -5-, 
-6- or -7-carbonylmethyl, benzothiophen-2-, -3-, -4-, 
-5-, -6- or -7-carbonylmethyl, indole-2-, -3-, -4-, -5-, 
-6- or -7-carbonylmethyl; He t 1 - alky 1 (in particular 

25 Het^CHj) , such as 2-oxo-3-Ar-5-oxazolidinylalkyl, in 
detail e.g. 2-oxo-3-m-tolyl-5-oxazolidinylmethyl; Het 2 - 
alkyl (in particular Het 2 -CH 2 ) , such as 2- or 3- 
furylmethyl, 2- or 3- thienylmethyl, 5-isoxazolylmethyl, 

5- methyl-3-isoxazolylmethyl, 2-, 3- or 4-pyridylmethyl, 
30 pyrazinylmethyl, 2-, 4-, 5- or 6-pyrimidinylmethyl, 3- or 

4-pyridasinylmethyl, 2-, 3-, 4-, 5-, 6- or 7-benzof uryl- 
methyl, 2-, 3-, 4-, 5-, 6- or 7-benzothienylmethyl, 2-, 

3- , 4-, 5-, 6- or 7-indolylmethyl; Ar-alkenyl, e.g. 
cinnamyl; Ar-alkenyl substituted in the "alkenyl" moiety 

35 by COOA, e.g. 3-ethoxycarbonyl-2-phenyl-2-propen-l-yl; 
-CH(COOA) -Ar, e.g. a-methoxycarbonylbenzyl, a-ethoxy- 
carbonylbenzyl, a-isopropoxycarbonylbenzyl; R 6 R 7 N-CO- 
alkyl (in particular R 6 R 7 N-CO-CH 2 ) , such as carbamoyl - 
methyl , 2 -carbamoyl ethyl , N-methylcarbamoylmethyl , 
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2 -N-methylcarbamoylethyl , N- ethyl carbamoylme thyl , N- 
propy lcarbamoylme thyl , N- isopropylcarbamoylmethyl , N- 
buty lcarbamoylme thyl , N- isobutylcarbamoylmethyl , N-sec- 
butylcarbamoylmethyl, N-tert-butylcarbamoylmethyl, N, N- 
5 dime thy lcarbamoylme thyl, 2-N,N-dimethylcarbamoylethyl, N- 
methyl -N-ethylcarbamoylme thyl, N,N-diethylcarbamoyl- 
methyl , N, N-dipropylcarbamoylmethyl , N, N-diisopropyl - 
carbamoylme thyl , N, N-dibuty lcarbamoylme thyl ; aziridino- 
carbonylmethyl , pyrrolidinocarbonylmethyl , piper idino- 
10 carbonylmethyl, N-phenylcarbamoylmethyl, 2-N-phenyl- 
carbamoyl ethyl, N-o- , -m- or -p-toly lcarbamoylme thyl, N- 
o- , m- or -p-trif luorome thy lphenylcarbamoylme thyl, N-o-, 
-m- or -p-carboxypheny lcarbamoylme thyl, N-o-, -m- or -p- 
ethoxycarbonylphenylcarbamoylmethyl, N-o-, -m- or -p- 
15 fluorophenylcarbamoylmethyl, N-o-, -m- or p-chlorophenyl- 
carbamoylmethyl, N-(2,3-, N-(2,4-, N-(2,5-, N-(2,6-, N- 
(3,4- or N- (3 , 5 -dimethylphenyl) carbamoylme thyl , 2-N- (2,3- 
, 2-N- (2,4-, 2-N- (2,5-, 2-N-(2,6-, 2-N-(3,4- or 2-N-(3,5- 
dime thylphenyl ) carbamoyl ethyl ; N- ( 2 - , N- ( 3 - or N- ( 4 - 
20 pyridyl) carbamoylme thyl , 2 -N- (2 -pyridyl) carbamoyl ethyl , 
N-(2- or N- (3- thienyl) carbamoylmethyl; N-methyl -N-phenyl- 
carbamoylmethyl , 2 -N-methyl -N-phenylcarbamoyle thyl , N- 
ethyl -N-phenylcarbamoylmethyl ; N-methyl -N-benzyl - 
carbamoylmethyl, N-methyl -N- (2-phenylethyl) carbamoyl - 
25 methyl, N-methyl -N- (1, 1 -dimethyl -2-phenylethyl) carbamoyl- 
methyl, 2-N-methyl-N- (1, 1 -dimethyl -2-phenylethyl) carba- 
moylethyl; 0 2 N-CH 2 -CO-alkyl such as 3-nitro-2-oxopropyl, 
4-nitro-3-oxopropyl; AOOC-NH-C a H 2n -CO-alkyl such as 4-BOC- 
amino-2-oxobutyl, 5-BOC-amino-2-oxopentyl, 6-BOC-amino-2- 
30 oxohexyl; H 2 N-C n H 2n -CO-alkyl, e.g. 3 -amino-2-oxopropyl, 4- 
aunino - 2 - oxobu ty 1 , 5 - amino - 2 - oxopen ty 1 , 6 - amino - 2 - 
oxohexyl, 4 -amino- 3- oxobu tyl; Ar-S0 2 -NH-CO-alkyl such as 
N-phenylsulfonylcarbamoylmethyl; A-S-alkyl such as 
methylthiomethyl; A-SO-alkyl, e.g. methylsulf inylmethyl; 
35 A-S0 2 -alkyl e.g. methylsulf onylme thyl; Ar-S-alkyl, e.g. 
phenylthiomethyl; Ar-SO-alkyl, e.g. phenylsulf inylmethyl; 
Ar-S0 2 -alkyl e.g. phenylsulf onylme thyl; hydroxy-Ar-alkyl, 
e.g. 2 -hydroxy- 2-phenylethyl; R 6 R 7 N-CO-Ar-alkyl, e.g. a- 
(N,N-dimethylcarbamoyl) benzyl, a- (N,N-diethylcarbamoyl) - 
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benzyl, a- (pyrrol idinocarbonyl) benzyl . 

Preferably, the radicals R 4 and R 5 contain 1, 2 
or 3 C atoms and are preferably methyl, ethyl, trifluoro- 
methyl, pentaf luoroethyl, 2,2,2-trifluoroethyl or 3,3,3- 
trif luoropropyl . 

The radicals R 6 and R 7 are preferably H or A, R* 
is additionally preferably Ar, Ar-C n H 2n or Het 2 . The group 
-NR 6 R 7 is accordingly preferably MHj, NHA, N(A) 2 , NHAr, 
NAAr , NH-C n H 2n Ar, NA-C n H 2n Ar, NHHet 2 or NAHet 2 . Further 
preferred groups -NR G R 7 are those in which R € and R 7 
together are an alkylene chain having 2-5 C atoms, which 
can be substituted as indicated and/or interrupted by 0 
or by -NR 12 - . Particularly preferred groups -NR 6 R 7 of this 
type are, for example, aziridino, pyrrolidino, piper- 
idino, morpholino, piperazino, 2-oxopyrrolidino, 

2- alkoxycarbonylpyrrolidino (wherein the alkoxy group 
contains 1-4 C atoms), such as 2-methoxycarbonyl- 
pyrrolidino or 2-ethoxycarbonylpyrrolidino, 2- or 

3- alkanoylaminopyrrolidino such as 2- or 3-acetamido- 
pyrrolidino, 2-, 3- or in particular 4-oxopiperidino, 2-, 

3- or in particular 4 -Ar -piperidino such as 2-, 3- or 

4- phenylpiperidino, 4-o- , 4-m- or 4-p-methoxyphenyl- 
piperidino, 4-o-, 4-m- or 4-p-nitrophenylpiperidino, 
4-o-, 4-m- pr 4-p-chlorophenylpiperidino, 3 - hydroxy - 
methyl- 4 -p-chlorophenylpiperidino, 2-, 3- or 4- (2- thien- 
yl) piperidino, 2-, 3- or 4-N,N-dimethylcarbamoyl- 
piperidino, 2-, 3- or 4-N,N-diethylcarbamoylpiperidino, 
2-, 3- or 4-benzoylpiperidino, 2-, 3- or 4-p-methoxy- 
benzoylpiper idino , 4 -methylpiperaz ino , 4 -phenyl - 
piperazino, 4-o-, 4-m- or 4-p-methoxyphenylpiperazino, 
4-o-, 4-m- or 4-p-nitrophenylpiperazino, 4-o- , 4-m- or 
4-p-chlorophenylpiperazino, 4- ( 2 -pyrimidinyl) piperazino, 
4 -me thoxycarbonylpiperazino , 4 - e thoxycarbonylpiperazino , 
4 -BOC -piperazino, 4 -phenyl sulfonylpiperaz ino, 4-p-tolyl- 
sulfonylpiperazino, 4-o-, 4-m- or 4-p-f luorophenyl- 
sulf onylpiperazino • 

R 9 is preferably OH, A or OA. 
R 10 is preferably H or A. 
R 11 is preferably H or CH 3 . 
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R 12 is preferably H, A or Ar. 
R 13 is preferably A. 

Preferably, the radical X is absent or is -NH-CO- 
or -CO-NH- • 

The radical Y is preferably O, or else S . 

The compounds of formula I can possess one or 
more chiral centres and cam therefore exist in different 
forms (optically active or optically inactive) . Formula 
I includes all these forms. 

Accordingly the invention relates especially to 
those compounds of formula I in which at least one of 
said radicals has one of the preferred meanings indicated 
above. Some preferred groups of compounds cam be 
expressed by the following partial formulae la to Ih, 
which correspond to formula I and wherein the radicals 
not described more precisely are as defined in formula I, 
except that: 
in la: X is absent; 
in lb: X is -NH-CO-; 
in Ics X is -CO-NH- ; 
in Id: X is -O-CH(COOH) - ; 
in Ie: X is -NH-CH(COOH) -; 
in If : X is -CH=C (COOH) - ; 
in Ig: X is -CH=C(CN) -; 
in Ih: X is -CH=C (1H- tetrazol-5-yl) - „ 

Compounds of formula la are particularly 
preferred. 

The following are also preferred: 
compounds of formulae Ii and Iai to Ihi, which correspond 
to the compounds of formulae I and la to Ih , except that 
in addition Y is an 0 atom; 

compounds of formulae I j , la j to Ii j and Iai j to Ihi j 
which correspond to formulae I, la to Ii and Iai to Ihi, 
except that in addition R 1 is A (in particular having 2-4 
C atoms) or cyclopropyl; 

compounds of formulae Ik, Iak to Ijk, Iaik to Iijk and 
Iaijk to Ihijk, which correspond to formulae I, la -to Ij, 
Iai to Iij and Iaij to Ihij, except that in addition R 2 
is CN or lH-tetrazol-5-yl. 
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Other preferred groups of compounds have formula 
I and the other formulae given above, except that the 
radical R 3 is defined as follows: 

(a) Ar-alkyl, preferably Ar-CH 2 -; 

(b) R 5 -CO-alkyl, preferably R 5 -CO-CH 2 -; 

(c) R 6 R 7 N-CO-alkyl, preferably R 6 R 7 N-CO-CH 2 - ; 

(d) Hydroxy -Ar- alky 1. 

In a selected group of compounds of the formula 

I 

R 1 is ethyl/ propyl/ butyl or cyclopropyl, 
R 2 is COOH, CM or 1H- tetrazol-5-yl r 

R 3 is benzyl/ o-chlorobenzyl/ 2-oxo-3 # 3-dimethylbutyl/ 
N/N-dimethylcarbamoylmethyl / N, N-diethylcarbamoyl- 
methyl / pyrrolidinocarbonylmethyl / 2 -hydroxy- 2- 
phenylethyl, a-isopropoxycarbonylbenzyl or a-N,N- 
dimethylcarbamoylbenzyl and 

Y is 0, while 

X is absent. 

A small selected group of preferred compounds 

corresponds to the formula I, wherein 

R is a 2-butyl-4,5-dihydro-4-oxo-5-R 3 -3H-imidazo[4,5- 

c]pyridin-3-yl radical, 
R 2 is lH-tetrazol-5-yl and 

R 3 is benzyl/ or-isopropoxycarbonylbenzyl or N,N- 

dimethylcarbamoylmethyl and 
X is absent* 

The compounds of formula I and also the starting 
materials for their preparation are moreover prepared by 
methods known per se, such as those described in the 
literature (for example in the standard works like 
Houben-Weyl, Methoden der organischen Chemie (Methods of 
Organic Chemistry) , Georg-Thieme-Verlag, Stuttgart, but 
especially in European Patent Application Al-0 399 731) , 
under conditions which are known and suitable for said 
reactions, it also being possible to make use of variants 
known per se, which are not mentioned in greater detail 
here. 

If desired, the starting materials can also be 
formed in situ, so that they are not isolated from the 
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reaction mixture but immediately reacted further to give 
the compounds of formula I. 

The compounds of formula I can be obtained by- 
reacting compounds of formula II with compounds of 
formula III. Particularly the biphenyl derivatives of 
formula I (wherein X is absent) are readily obtainable in 
this way. 

In the compounds of formula II, E is preferably 
CI, Br # I or an OH group which has been functionally 
modified to acquire reactivity, such as alkyl sulf onyloxy 
having 1-6 C atoms (preferably methyl sulf onyloxy) or 
arylsulf onyloxy having 6-10 C atoms (preferably phenyl - 
or p-tolyl- sulf onyloxy) . 

The reaction of II with III is conveniently 
carried out by first converting III to a salt by 
treatment with a base, for example with an alkali metal 
alcoholate such as CH 3 ONa or potassium tert-butylate in 
an alcohol such as methanol or tert-butanol, or with an 
alkali metal hydride such as NaH, or with an alkali metal 
alcoholate in dimethylformamide (DMP) , and then reacting 
said salt with II in an inert solvent, for example an 
amide such as DMF, N-methylpyrrolidone or dimethylacet- 
amide, or a sulfoxide such as dimethyl sulfoxide (DMSO) , 
conveniently at temperatures of between -20 and 100°, 
preferably of between 10 and 30°. Other suitable bases 
are alkali metal hydrogen carbonates such as NaHC0 3 or 
KHC0 3 . 

The compounds of formula I can also be obtained 
by the cyclisation of compounds of formula IV. This 
cyclisation is conveniently carried out by heating with 
polyphosphoric acid, acetic acid or diglyme to 
temperatures of between about 80 and 180° , preferably of 
between 120 and 160° . 

Acid amides of formula I (X = -NH-CO- or -CO- 
NH-) can also be obtained by reacting compounds of 
formula V (or reactive derivatives thereof) with 
compounds of formula VI (or reactive derivatives 
thereof) . 

Suitable reactive derivatives of the carboxylic 
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acids of formulae V and VT (X 1 or X 2 = COOH) are 
advantageously the corresponding chlorides, bromides or 
anhydrides. The reaction is conveniently carried out in 
the presence of an inert solvent, for example a 
5 halogenated hydrocarbon such as methylene chloride, 
chloroform, trichloroethene or 1, 2-dichloroethane, or an 
ether such as tetrahydrofuran (THF) or dioxane, at 
temperatures of between 0 and 150°, preferably of between 
2 0 and 80°. If acid halides are reacted, it is 
10 recommended to add a base, for example a tertiary amine 
such as triethylamine, pyridine or 4-dimethylamino- 
pyridine. 

The compounds of formula I can also be obtained 
by reacting a compound of formula VII (corresponding to 

15 formula I but with H in place of R 3 ) with a compound of 
formula VIII. This reaction is preferably carried out in 
an inert solvent, for example an acid amide such as DMF, 
N-methylpyrrolidone, 1,3- dimethyl - 2 -oxohexahydropyr- 
imidine or hexamethylphosphorotriamide, an alcohol such 

20 as methanol or tert-butanol, an ether such as THF, or a 
halogenated hydrocarbon such as methylene chloride, or 
mixtures thereof, as the solvent, and/or in the presence 
of an alkali metal alcoholate such as sodium methylate or 
potassium tert-butylate, an alkali metal hydride such as 

25 sodium or potassium hydride, an alkali metal carbonate 
such as sodium or potassium carbonate, an alkali metal 
bicarbonate such as sodium or potassium bicarbonate, or 
a tertiary amine such as triethylamine or 
ethyldiisopropylamine, at temperatures of between about 

30 -30 and 200, preferably of between 20 and 60°. 

Compounds of the formula I which contain the 
group -C(=NR 9 )- can be prepared from carbonyl compounds 
which, instead, contain the group -CO- but otherwise 
correspond to the formula I, by reaction with a compound 

35 of the formula H 2 N-R 9 . These last -mentioned compounds 
include ammonia, hydroxy lamine, O-alkyl-, 0-alkenyl-, O- 
alkynyl- and O-arylhydroxylamines, cyanamides and primary 
amines of the formula R 13 -NH 2 . 

It is also possible to free a compound of 
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formula I from one of its functional derivatives by 
solvolysis (for example hydrolysis) or hydrogenolysis . 

Thus carboxylic acids of formula I wherein X is 
-O-CH(COOH) , -NH-CH(COOH) , -NA-CH(COOH) or -CH=C(COOH) 
5 can be obtained by the saponification of corresponding 
alkyl esters, for example with NaOH or KOH in aqueous 
solution, with or without the addition of an inert 
organic solvent such as methanol, ethanol, THF or 
dioxane, at temperatures of between 0 and 100°, or by the 

10 hydrogenolysis of corresponding benzyl esters, for 
example on Pd- on -charcoal at pressures of between 1 and 
200 bar and at temperatures of between 0 and 100°, in one 
of the inert solvents indicated. 

It is also possible, using one of the methods 

15 indicated, to prepare a compound which has formula I but 
in which a tetrazol-5-yl group is replaced with a 
lH(or 2H) -tetrazol-5-yl group functionally modified in 
the 1-position (or 2-position) (protected by a protecting 
group) . Examples of suitable protecting groups are: 

20 triphenylmethyl, which can be cleaved with HC1 or formic 
acid in an inert solvent or solvent mixture, for example 
ether /methylene chloride/methanol; 2-cyanoethyl, which 
can be cleaved with NaOH in water/THF; and p-nitrobenzyl, 
which can be cleaved with H 2 /Raney nickel in ethanol 

25 (compare European patent application A2-0 291 969) . 

Some of the starting materials, especially those 
of formulae II, VI and VIII, are known. If they are not 
known, they can be prepared by known methods analogously 
to known substances. Compounds of formula III (Y = O) can 

30 be obtained for example by reacting carboxylic acids of 
the formula R x -COOH with . 4 , 5-diamino-2 , 3 -dihydro- 
pyridazin-3-one in the presence of DAPECI. In this 
reaction, mixtures of 4-R 1 -CONH-5-amino- and 4 -amino- 5- 
R 1 -CONH-2, 3-dihydropyridazin-3-ones result which can be 

35 cyclized with acetic acid to give compounds corresponding 
to formula III, but R 3 = H. These can be protected 
(blocked) in the 1- position and then reacted with 
compounds of the formula VIII; the protective group is 
finally removed. 
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Compounds of formula IV can be obtained for 
example by reacting compounds of formula IX: 

H 2 N N 

u 

H 2 N^ IX 
Y 

wherein, however, one of the amino groups is protected by 
an amino -pro tec ting group (for example benzyl, A-0- C0- 
or benzyloxycarbonyl) , with compounds of formula II and 
subsequently cleaving the protecting group and reacting 
the products with acids of the formula R^COOH or 
functional derivatives thereof; they are not normally 
isolated, but are formed in situ in the last-mentioned 
reaction. 

Compounds of formula V cam be prepared by 
reacting III with benzyl chlorides of the formula Cl- 
CH 2 -p-C 6 H 4 -X 3 (wherein X 3 is a protected NH 2 or COOH 
group) and subsequently cleaving the protecting group. 

Compounds of formula VII can be obtained for 
example by reacting compounds of formula III, carrying an 
H atom in place of R 3 , with compounds of formula II. 

It is also possible to convert one compound of 
formula I to another compound of formula I by converting 
one or more of the radicals R and/or R 2 to other radicals 
R and/or R 2 , for example by reducing nitro groups to 
amino groups (for example by hydrogenation on Raney 
nickel or Pd- on- charcoal in an inert solvent such as 
methanol or ethanol) , and/or functionally modifying free 
amino and/or hydroxyl groups, and/or freeing functionally 
modified amino and/or hydroxyl groups by solvolysis or 
hydrogenolysis, and/or hydrolysing nitrile groups to COOH 
groups, or converting nitrile groups to tetrazolyl groups 
with hydrazoic acid derivatives, for example sodium azide 
in N-methylpyrrolidone or trimethyltin azide in toluene, 
and/or oxidising thioether groups to SO or S0 2 groups, 
for example with H 2 0 2 or a peracid such as 3-chloroper- 
benzoic acid. 

Thus, for example, free amino groups can be 
acylated in conventional manner with an acid chloride or 
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anhydride, or alkylated with an unsubstituted or 
substituted alkyl halide, conveniently in an inert 
solvent such as methylene chloride or THF, and/or in the 
presence of a base such as trie thy lamine or pyridine, at 
5 temperatures of between -60 and +30°. 

If desired, a functionally modified amino and/or 
hydroxyl group in a compound of formula I can be freed by 
solvolysis or hydrogenolysis using conventional methods. 
Thus, for example, a compound of formula I containing an 

10 NHCOR 5 or COOA group can be converted to the corres- 
ponding compound of formula I containing an NH 2 or HOOC 
group instead. COOA groups can be saponified for example 
with NaOH or KOH in water, water/THF or water/dioxane, at 
temperatures of between 0 and 100°. 

15 The reaction of nitriles of formula I (for 

example those in which R 2 = CN) with hydrazoic acid 
derivatives leads to tetrazoles of formula I (for example 
in which R 2 ■ lH-tetrazol-5-yl) . It is preferable to use 
trialkyltin azides such as trimethyltin azide, in an 

20 inert solvent, for example an aromatic hydrocarbon such 
as toluene, at temperatures of between 20 and 150°, 
preferably of between 80 and 140°, or sodium azide in N- 
methylpyrrolidone at temperatures of between about 100 
and 200°. The trialkyl tin group is then eliminated, 

25 either by treating with hydrochloric acid, for example in 
dioxane, or with alkali, for example in ethanol /water, or 
with formic acid, for example in methanol, or by chromat- 
ography on a silica gel column, for example using ethyl 
acetate/me thanol . 

30 A base of formula I can be converted with an acid 

to the corresponding acid addition salt, for example by 
reaction of equivalent amounts of the base and of the 
acid in an inert solvent such as ethanol and subsequent 
evaporation. Possible acids for this reaction are 

35 especially those which yield physiologically acceptable 
salts. Thus it is possible to use inorganic acids, for 
example sulfuric acid, nitric acid, hydrohalic acids such 
as hydrochloric acid or hydrobromic acid, phosphorus 
acids such as orthophosphoric acid, and sulfamic acid, as 
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well as organic acids, especially aliphatic, alicyclic, 
araliphatic, aromatic or heterocyclic monobasic or 
polybasic carboxylic, sulfonic or sulfuric acids, for 
example formic acid, acetic acid, propionic acid, pivalic 
5 acid, diethylacetic acid, malonic acid, succinic acid, 
pimelic acid, fumaric acid, maleic acid, lactic acid, 
tartaric acid, malic acid, citric acid, gluconic acid, 
ascorbic acid, nicotinic acid, isonicotinic acid, 
methane- or ethane* sulfonic acid, ethanedisulf onic acid, 

10 2- hydroxy ethanesulf onic acid, benzenesulf onic acid, 
p-toluenesulf onic acid, naphthalene- mono sulf onic and 
-disulfonic acids and laurylsulfuric acid. Salts with 
physiologically unacceptable acids, for example picrates, 
can be used for isolating and/or. purifying the compounds 

15 of formula I. 

On the other hand, compounds of formula I 
containing COOH or tetrazolyl groups can be converted 
with bases (for example sodium or potassium hydroxide or 
carbonate) to the corresponding metal salts, especially 

20 alkali metal or alkaline earth metal salts, or to the 
corresponding ammonium salts* The potassium salts of the 
tetrazolyl derivatives are particularly preferred • 

The novel compounds of formula I and their 
physiologically acceptable salts can be used for the 

25 manufacture of pharmaceutical preparations by 
incorporation into a suitable dosage form together with 
at least one excipient or adjunct and, if desired, 
together with one or more other active ingredients. The 
resulting formulations can be used as drugs in human or 

30 veterinary medicine. Possible excipients are organic or 
inorganic substances which are suitable for enteral (for 
example oral or rectal) or parenteral administration or 
for administration in the form of an inhalation spray, 
and which do not react with the novel compounds, examples 

35 being water, vegetable oils, benzyl alcohols, 
polyethylene glycols, glycerol triacetate and other fatty 
acid glycerides, gelatin, soya lecithin, carbohydrates 
such as lactose or starch, magnesium stearate, talc and 
cellulose. Tablets, coated tablets, capsules, syrups. 
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juices or drops, in particular, are used for oral 
administration; special lacquered tablets and capsules 
with coatings or shells resistant to gastric juices are 
of interest. Suppositories are used for rectal adminis- 
5 tration and solutions, preferably oily or aqueous solu- 
tions, as well as suspensions, emulsions or implants, are 
used for parenteral administration. For administration as 
inhalation sprays, it is possible to use sprays contain- 
ing the active ingredient either dissolved or suspended 

10 in a propellant gas mixture. It is convenient here to use 
the active ingredient in micronised form, it being 
possible for one or more additional physiologically 
compatible solvents, for example ethanol, to be present. 
Inhalation solutions can be administered with the aid of 

15 conventional inhalers. The novel compounds can be lyo- 
philised and the resulting lyophilisates used for example 
for the manufacture of injectable preparations. The 
indicated formulations can be sterilised and/or can 
contain adjuncts such as preservatives, stabilisers 

20 and/or wetting agents, emulsifiers, salts for influencing 
the osmotic pressure, buffer substances and colours 
and/or flavourings. If desired, they can also contain one 
or more other active ingredients, for example one or more 
vitamins, diuretics or antiphlogistics. 

25 The substances according to the invention are 

normally administered analogously to other known, 
commercially available preparations, but in particular 
analogously to the compounds described in US patent 
4 880 804, preferably in doses of between about 1 mg and 

30 1 g, especially of between 50 and 500 mg per dosage unit. 
The daily dose is preferably between about 0.1 and 50 
mg/kg, especially between 1 and 10 mg/kg of body weight. 

However, the particular dose for each individual 
patient depends on a very wide variety of factors, for 

35 example on the efficacy of the particular compound used, 
age, body weight, general state of health, sex, diet, 
time and mode of administration, rate of excretion, drug 
combination and severity of the particular disease to 
which the therapy is applied. Oral administration is 
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preferred. 

Above and below, all temperatures are given in 
°C. In the following Examples, "conventional working-up n 
means: Water is added if necessary, the pH is adjusted to 
between 2 and 10 if necessary, depending on the 
constitution of the end product, extraction is carried 
out with ethyl acetate or methylene chloride and the 
organic phase is separated off, dried over sodium 
sulfate, evaporated and purified by chromatography on 
silica gel and/or by crystallization. FAB = molecular ion 
peak (ft + 1) obtained mass-spectroscopically by the 
"fast atom bombardment" method. IP = imidazo [4, 5-d] pyri- 
dazine, IPs = imidazo [4,5-dlpyridazines. 

Example 1 

(a) A solution of 0.23 g of Na in 20 ml of methanol is 
added dropwise over 15 minutes to a solution of 2.77 g of 
2-butyl-6, 7-dihydro-6- (N,N-dimethylcarbamoylmethyl) -7- 
oxo-lH-IP [obtainable by condensation of valeric acid 
with 4,5-diamino-2,3-dihydro-3-oxopyridazine in the 
presence of DAPECI to give a mixture of 2,3-dihydro-3- 
oxo - 4 - val er ami do - 5 - aminopy r idaz ine and 2,3- dihydr o - 3 - oxo - 
4-amino-5-valeramidopyridazine, cyclization of the 
mixture with acetic acid to give 2-butyl-6,7-dihydro-7- 
oxo-lH-IP, reaction with benzyl bromide in methanol, in 
the presence of CH 3 ONa, to give l-benzyl-2-butyl-6, 7- 
dihydro - 7 - oxo - 1H - IP , r eac t ion wi th N , N - dime thy 1 chl or o - 
acetamide in DMF, in the presence of potassium tert- 
butylate, to give l-benzyl-2-butyl-6- (N, N- dime thy 1- 
carbamoylmethyl) -6, 7-dihydro-7-oxo-lH-IP, and hydro- 
genolytic cleavage of the benzyl group] in 75 ml of 
methanol. The mixture is stirred for a further 30 minutes 
at 20° and evaporated, the residue is dissolved in 20 ml 
of DMF, and a solution of 3.05 g of methyl 4'-bromo- 
methylbiphenyl-2-carboxylate in 10 ml of DMF is added 
dropwise at 0°, with stirring. The mixture is stirred for 
16 hours at 20°, evaporated, worked up in conventional 
manner and chromatographed on silica gel to give 2 -butyl- 
s' (N, N-dimethylcarbamoylmethyl) -6, 7-dihydro-l- (2' - 
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methoxycarbonylbiphenyl-4-ylmethyl) -7-oxo- 1H-IP . 
(b) A mixture of 1 g of the methyl ester obtained 

according to (a) , 12 ml of 2 N aqueous NaOH solution and 
48 ml of methanol is boiled for 2 hours and then 
5 evaporated. The residue is worked up in conventional 
manner (aqueous hydrochloric acid to pH 3/methylene 
chloride) to give 2-butyl-6- (N,N- dime thylcarbamoy lme th- 
yl) -6,7-dihydro-l- (2 ' -carboxybiphenyl-4-ylmethyl) -7-oxo- 
1H-IP. 

10 Example 2 

2-Butyl-l- [p- (l-cyano-2-phenylvinyl) benzyl] -6,7- 
dihydro-6- (N,N-dimethylcarbamoylmethyl) -7-oxo-lH-IP is 
obtained analogously to Example 1 from 2.77 g of 2 -butyl - 
6,7-dihydro-6- (N,N-dimethylcarbamoylmethyl) -7-oxo-lH-IP 

15 and 2.98 g of 3-p-bromomethylphenyl-2 -phenylacrylonitrile 
[m.p. 178°; obtainable by condensation of p-tolylaldehyde 
with phenylacetonitrile in ethanol, in the presence of 
C 2 H 5 ONa # to give 2-phenyl-3-p-tolylacrylonitrile (m.p. 
61°), and bromination with N-bromosuccinimide in 

20 methylene chloride] . 

Example 3 

A mixture of 1.02 g of valeric acid, 4.45 g of 5 - 
amino-2, 3-dihydro-3-oxo-4- (2' - (lH-tetrazol-5-yl)biphenyl- 

4 - y lme thylamino ) -2- ( N , N - d ime t hy 1 c arbamoy 1 - 
25 methyl) pyridazine (obtainable by reaction of 4-amino-5- 

benzylamino-2 , 3 -dihydro-3 -oxo-2- (N, N- dime thy lcarbamoyl - 
methyl) pyridazine with 4-bromomethyl-2 ' -cyanobiphenyl 
( n IIa w ) to give 5-benzylamino-4- (2' -cyanobiphenyl-4-yl- 
me thylamino) -2,3-dihydro-3-oxo-2- (N, N-dimethylcarbamoyl- 
30 methyl) pyridazine, reaction with trimethyltin azide to 
give 5-benzylamino-2,3-dihydro-3-oxo-4- (2' - (lH-tetrazol- 

5- yl)biphenyl-4-ylmethylamino) -2- (N f N- dime thy lcarbamoyl - 
methyl) pyridazine, and hydrogenolytic cleavage of the 
benzyl group) and 50 g of polyphosphoric acid is heated 

35 for 5 hours at 140°. 5-Amino-2,3-dihydro-3-oxo-4- 
(N- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl-N-valeryl- 
amino) - 2- (N, N-dime thylcarbamoy lme thyl) pyridazine and 2, 3- 
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dihydro-3-oxo-4- (2' - (1H- tetrazol-5-yl) biphenyl -4-yl- 
me thy 1 amino) -2- (N,N-dimethylcarbamoylmethyl) -5-valeryl- 
aminopyridazine are formed in situ as intermediates. The 
mixture is cooled, poured onto ice, rendered alkaline 
with sodium hydroxide solution and worked up in conven- 
tional manner to give 1- (2' - (lH-tetrazol-5-yl)biphenyl-4- 
ylmethyl) -2-butyl-6, 7-dihydro-6- (N ,N- dime thy lcarbamoyl- 
methyl) -7 -oxo-lH-IP; K salt, m.p. 60° • 

Example 4 

A mixture of 1.1 g of l-p-aminobenzyl-2-butyl- 
6,7-dihydro-6- (N,N-dimethylcarbamoylmethyl) -7-oxo-lH-IP 
[obtainable by reaction of 2-butyl-6, 7-dihydro-6- (N,N- 
dimethylcarbamoylmethyl) -7-oxo-lH-IP with p-nitrobenzyl 
bromide to give l-p-nitrobenzyl-2-butyl-6,7-dihydro-6- 
(N,N-dimethylcarbamoylmethyl) -7-oxo-lH-IP, and subsequent 
hydrogenation] , 0.6 g of phthalic anhydride and 40 ml of 
CHC1 3 is stirred for 16 hours at 20°. The l-(4-(o-car- 
boxybenzamido)benzyl) -2-butyl-6, 7-dihydro-6- (N, N- 
dime thy lcarbamoylme thy 1) -7 -oxo- 1H- IP which has precipi- 
tated out is filtered off. 

Example 5 

A mixture of 3.82 g of l-p-aminobenzyl-2-butyl- 
6,7-dihydro-6- ( N , N - dime t hy 1 c ar b amoy lme thy 1 ) -7-oxo-lH-IP, 
3 ml of triethylamine, 0.5 g of 4-dimethylaminopyridine 
and 120 ml of methylene chloride is cooled to 5° and a 
solution of 2 .88 g of o-trif luoromethanesulf onamido- 
benzoyl chloride in 20 ml of methylene chloride is added 
dropwise. The mixture is stirred for a further 16 hours 
at 20°, evaporated and worked up in conventional manner 
to give 1- (4- (o-trif luoromethanesulf onamidobenzamido) - 
benzyl) - 2 -butyl -6,7- dihydr o - 6 - (N,N-dimethylcarbamoyl- 
methyl) -7 -oxo-lH-IP . 
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Example 6 

A mixture of 4.11 g of l-p-carboxybenzyl-2-butyl- 
6,7-dihydro-6- (N, N- dime thylcarbamoy line thyl) -7-oxo-lH-IP, 
12 g of thionyl chloride and 35 ml of CHC1 3 is boiled for 
6 hours and evaporated. The crude acid chloride obtained 
is freed of thionyl chloride residues by dissolution in 
toluene several times, followed each time by evaporation, 
and is dissolved in 80 ml of THF. This solution is added 
dropwise to a solution of 1.7 g of anthranilic acid and 
0.8 g of WaOH in 100 ml of water and the mixture is 
stirred for 24 hours and acidified to pH 5 with 
hydrochloric acid. 2-Butyl-l- (p- (2-carboxyanilino- 
carbonyl) benzyl) -6,7-dihydro-6- (N, N- dime thy Icarbamoyl- 
methyl) -7-oxo-lH-IP is obtained after conventional 
working -up. 

Example 7 

(a) 1.25 g of potassium tert-butylate are added at 20° 
to a solution of 3.1 g of 1- (2' -cyanobiphenyl-4- 
ylmethyl) -2-butyl-6,7-dihydro-7-oxo-3H-IP (FAB 384; 
Rf 0.63 (ethyl acetate); obtainable from 2 -butyl - 
6,7-dihydro-7-oxo-lH-IP with Ila in DMF, in the 
presence of K 2 C0 3 ) in 35 ml of DMF, with stirring. 
After stirring for 45 minutes, a solution of 2.54 g 
of N,N-dimethylchloroacetamide in 25 ml of DMF is 
added dropwise. The mixture is stirred for a further 
16 hours at 20° and worked up in conventional manner 
to give 1- (2' -cyanobiphenyl-4-ylmethyl) -2-butyl-6,7- 
dihydro-6- (N/N-dimethylcarbamoylmethyl) -7-oxo-lH-IP, 
FAB 469; Rf 0.15 (petroleum ether/ethyl acetate 
3:7) . 

The following 1- (2' -cyanobiphenyl-4-ylmethyl) - 
6, 7-dihydro-6-R 3 -7-oxo-lH-IPs are obtained analogously: 

with chloroacetonitrile: 

- 6 - cyanome thy 1 - 
with 3-bromopropionitrile: 

-6- (2-cyanoethyl) - 
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with 4-bromobutyronitrile: 

-6- (3-cyanopropyl) - 
with methyl bromoacetate: 

- 6 -xnethoxycarbonylmethyl- 
with ethyl 3-bromopropionate: 

- 6 - ( 2 - e thoxycarbonylethyl ) 
with benzyl bromide: 

-6-benzyl-, FAB 474; Rf 0.51 

(petroleum ether/ethyl acetate 1:1) 
with 2 -phenylethyl bromide: 

-6- (2 -phenylethyl) 
with o-fluorobenzyl bromide: 

-6- (o-fluorobenzyl) - 
with m-f luorobenzyl bromide: 

-6 - (m-f luorobenzyl) - 
with p-f luorobenzyl bromide: 

-6 - (p-f luorobenzyl) - 
with o-chlorobenzyl bromide: 

-6- (o-chlorobenzyl) - 
with m-chlorobenzyl bromide: 

-6- (m-chlorobenzyl) - 
with p-chlorobenzyl bromide: 

-6- (p-chlorobenzyl) - 
with o-bromobenzyl bromide: 

-6- (o-bromobenzyl) - 
with m-bromobenzyl bromide: 

-6- (m-bromobenzyl) - 
with p-bromobenzyl bromide: 

-6- (p-bromobenzyl) - 
with p-methylbenzyl bromide 

-6- (p-methylbenzyl) - 
with o- trif luoromethylbenzyl bromide: 

-6- (o- trif luoromethylbenzyl) - 
with m- trif luoromethylbenzyl bromide: 

-6- (m- trif luoromethylbenzyl) - 
with p- trif luoromethylbenzyl bromide: 

-6- (p- trif luoromethylbenzyl) - 
with o-methoxycarbonylbenzyl bromide: 
-6- (o-methoxycarbonylbenzyl) - 
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with m-methoxycarbonylbenzyl bromide: 

-6- (m-methoxycarbonylbenzyl) - 
with p-methoxycarbonylbenzyl bromide: 

-6- (p-methoxycarbonylbenzyl) - 
5 with o-cyanobenzyl bromide: 

-6- (o-cyanobenzyl) - 
with m-cyanobenzyl bromide: 

-6- (m-cyanobenzyl) - 
with p-cyanobenzyl bromide: 
10 -6- (p-cyanobenzyl) - 

with o-nitrobenzyl chloride: 

-6- (o-nitrobenzyl) - 
with m-nitrobenzyl chloride: 

-6- (m-nitrobenzyl) - 
15 with p-nitrobenzyl chloride: 

-6- (p-nitrobenzyl) - 
with o- trif luoroacetami dobenzyl bromide: 

-6- (o- trif luoroacetami dobenzyl) - 
with m-trif luoroacetamidobenzyl bromide: 
20 -6- (m-trif luoroacetamidobenzyl) - 

with p- trif luoroacetamidobenzyl bromide: 

-6- (p- trif luoroacetamidobenzyl) - 
with o-trifluoromethylsulfonamidobenzyl bromide: 

-6- (o-trif luoromethylsulfonamidobenzyl) - 
25 with m-trif luoromethylsulfonamidobenzyl bromide: 

-6- (m-trif luoromethylsulfonamidobenzyl) - 
with p- trif luoromethylsulfonamidobenzyl bromide: 

-6- (p- trif luoromethylsulfonamidobenzyl) - 
with 2-hydroxy-2-phenylethyl bromide (or with phenyl- 
30 oxirane) : 

-6- (2-hydroxy-2-phenylethyl) - 
with 2-furylmethyl chloride: 

-6- (2-furylmethyl) - 
with 5-isoxazolylmethyl bromide: 
35 -6- (5-isoxazolylmethyl) - 

with 5-methyl-3-isoxazolylmethyl bromide: 

-6- (5-methyl-3-isoxazolylmethyl) - 
with 2 -pyr idylmethyl chloride: 

-6- (2-pyridylmethyl) - 
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with 3-pyridylmethyl chloride: 

-6- (3-pyridylmethyl) - 
with 4-pyridylmethyl chloride: 

-6- (4-pyridylmethyl) - 
5 with 2- (2-furyl) -2-oxo-ethyl bromide: 

-6- (2-furoylmethyl) - 
with 2- (2- thienyl) -2-oxo-ethyl bromide: 

-6- ( 2 - thenoy lme thy 1 ) - 
with bromo- or chloroacetone : 
10 -6- (2-oxopropyl) - 

with phenacyl chloride or bromide: 

-6 -phenacyl - 
with o-methoxyphenacyl chloride: 

- 6 - o - me thoxy - phenacyl - 
15 with 1 -bromo -2 -butanone: 

-6- (2-oxobutyl) - 
with 1 -bromo -3 -methyl- 2 -butanone: 

-6- (2-oxo-3-methylbutyl) - 
wi th 1 - b r omo -3,3- dime thy 1 - 2 -butanone : 
20 - 6 - (2 -oxo- 3 , 3 -dimethylbutyl ) - 

with o-nitro-phenacyl chloride: 

-6-o-nitro- phenacyl - 
with m-nitro- phenacyl chloride: 

- 6 -m-ni tro-phenacyl - 

25 with p-nitro-phenacyl chloride: 

- 6 -p-ni tro-phenacyl - 

wi th 1 -bromo -3,3,3- tri f luoroacetone : 

-6- (2-oxo-3,3, 3-trif luoropropyl) 
with 1 -bromo- 3 ,3,4,4,4 -pentaf luoro -2 -butanone : 
30 -6- (2-oxo-3,3,4,4,4-pentafluorobutyl) - 

with 2- (3-pyridyl) -2-oxo-ethyl-chloride: 

- 6 -nico tinoylme thyl - 
with p-dif luoromethoxyphenacyl chloride: 

-6-p-dif luor ome t hoxyphena cy 1 - 
35 with p - tri f luoromethoxyphenacyl chloride: 

- 6 - p - tri f luor ome thoxyphenacy 1 - 
wi th p - cyanophenacy lchlor ide : 

- 6 - p - cyanophenacy 1 - 
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with 2- (2-bexizofuryl) -2-oxo-ethyl bromide: 

-6- (2- (2-benzofuryl) -2-oxo-ethyl) - 
with cinnamyl bromide: 

-6-cinnamyl- [=6- ( 3 -phenyl - 2 - propen - 1 - yl ) -] 
5 with 3-ethoxycarbonyl-2-phenyl-2-propen-l-yl bromide 
(= ethyl /3-bromomethylcinnamate) s 

-6- (3-ethoxycarbonyl-2-phenyl-2-propen-l-yl) - 
with methyl a-bromophenylacetates 

-6- (ce-methoxycarbonylbenzyl) - 
10 with isopropyl a-bromophenylacetate: 

-6- (a-isopropoxycarbonylbenzyl) -, FAB 560; Rf 

0,63 petroleum ether/ethyl acetate 1:1) 
with 2-methoxyimino-3,3-dimethylbutyl bromide: 

- 6 - (2 -methoxyimino- 3 , 3 -dime thy lbutyl) - 
15 with 2 - oxo - 3 - m- 1 o ly 1 - 5 - oxaz o 1 idiny lme thy 1 bromide: 

-6- (2-oxo-3-m-tolyl-5-oxazolidinyl -methyl) - 
with bromoacet amides 

- 6 - carbamoy lme thy 1 - 
with N-methylchloroacetamides 
20 - 6 - (N- methyl -carbamoy lme thyl) - 

with N-ethylchloroacetamide: 

-6- (N-ethylcarbamoy lme thyl) - 
with N-tert-butylchloroacetamides 

-6- (N-tert-butyl -carbamoy Imethyl) - 
25 with N,N-diethylchloroacetamides 

-6- (N,N-diethylcarbamoy Imethyl) - 
with N,N-diisopropylchloroacetamides 

-6- (N,N-diisobutylcarbamoy Imethyl) -, 
with N-phenylchloroacetamide: 
3 0 - 6 - (N-pheny lcarbamoy Imethyl ) - , 

with N-o-tolylchloroacetamides 

-6- (N-o-toly lcarbamoy lme thyl) -, 
with N-o- trif luoromethylphenylchloroacetamide : 

-6 - (N-o- trif luoromethylphenylcarbamoy Imethyl) - 
3 5 with N-o-ethoxycarbonylphenylchloroacetamide: 

-6 - (N-o- ethoxycarbonylphenylcarbamoy Imethyl) - 
with N-o-chlorophenylchloroacetamide : 

-6- (N-o-chloropheny lcarbamoy Imethyl) - 
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with N- (2, 6 -dime thy Iphenyl) chloroacetamide : 

-6- (N- (2/ 6 -dime thy Iphenyl) carbamoylmethyl) - 
with N- (2-pyridyl) chloroacetamide: 

-6- (N- (2-pyridyl) carbamoylmethyl) - 
with N-methyl-N-phenylchloroacetamide: 

-6- (N-methyl-N-phenylcarbamoylmethyl) - / 
with N-methyl-N- (1, 1- dimethyl -2 -phenyl ethyl) chloro- 
acetamide: 

-6- (N-methyl-N- (1, 1- dimethyl- 2 -phenylethyl- 
carbamoylmethyl) - 
with N,N-diphenylchloroacetamide: 

-6 - (N,N-diphenylcarbamoylmethyl) - 
with a- (N,N-diethylcarbamoyl) -benzylbromide: 

-6- (a-N,N-diethylcarbamoylbenzyl) - 
wi th 3 - chloropropionamide 5 

-6- ( 2 - carbamoy le thy 1 ) - 
with 3 - chloro-N, N- dime thy lpropionamide : 

-6- (2-N,N-dimethylcarbamoylethyl) - 
with 3 -chloro-N-pheny lpropionamide: 

-6- (2-N-phenylcarbamoylethyl) - 
with 3-chloro-N- (2 , 6-dimethy Iphenyl) propionamide : 

-6- (2-N- (2, 6 -dime thy Iphenyl) carbamoyl ethyl) - 
with l-chloro-3-nitroacetone: 

-6- (3-nitro-2-oxopropyl) - 
wi th 6 - BOC - amino - 1 - chlor o - 2 - hexanone : 

-6- { 6 - BOC - amino - 2 - oxohexy 1 ) - 
with chloroacetic acid N-ethoxycarbonylmethyl-N 
methylamide: 

- 6 - (N-ethoxycarbonylmethyl -N-methyl- carbamoyl 

methyl) - 

with chloroacetic acid N- (methyl sulfonyl) amide: 
-6- (N-methylsulfonylcarbamoylmethyl) - 

with chloroacetic acid N- (phenyleulf onyl) amide: 
-6- (N-phenylsulfonylcarbamoylmethyl) -, 

with chloroacetic acid aziridide: 

- 6 -azir idinocarbonylmethyl - 

with chloroacetic acid pyrrolidide: 

- 6 -pyrrolidinocarbonylmethyl - , 
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with chloroacetic acid piperidide: 

- 6 -piper idinocarbonylme thyl - 
with chloroacetic acid 2-oxopyrrolidide: 

-6- (2-oxopyrrolidinocarbonylmethyl) - 
with chloroacetic acid 2-oxopiperidide: 

-6- (2-oxopiperidinocarbonylmethyl) - 
with chloroacetic acid 4-oxopiperidide: 

-6- ( 4 -oxopiper idinocarbonylme thyl) - 
with chloroacetic acid 4-o-methoxyphenylpiperidide : 

-6- (4-o-me thoxypheny lpiper idinocarbonylme thyl ) 
with chloroacetic acid 4- (2- thienyl) piperidide; 

-6- (4- (2- thienyl) piperidinocarbonylmethyl) - 
with chloroacetic acid 4-p-methoxybenzoylpiperidide: 

- S - (4 -p-methoxybenzoy lpiper idinocarbonylme thyl ) 
with chloroacetic acid 2-ethoxycarbonylpyrrolidide: 

- 6 - (2 -ethoxycarbonylpyrrolidinocarbonylmethyl) 
with chloroacetic acid 3-ethoxycarbonylpiperidide: 

-6- (3-ethoxycarbonylpiperidinocarbonylmethyl) - 
with chloroacetic acid 3-hydroxymethyl-4-p-chlorophenyl 
piperidide: 

- 6 - ( 3 -hydroxymethyl-4 -p-chloropheny lpiper idino 
carbonylmethyl) - 

with chloroacetic acid 3 -N,N-diethylcarbamoy lpiper idide 
- 6 - (3 -N, N- die thylcarbamoy lpiper idinocarbonyl 
methyl)-, 

with chloroacetic acid 3-acetamidopyrrolidide: 

-6- (3-acetamidopyrrolidinocarbonylmethyl) - 
with chloroacetic acid morpholide: 

• 6 -morpholinocarbonylmethyl - 
with chloroacetic acid 3-oxo-piperazide: 

-6- (3-oxopiperazinocarbonylmethyl) - 
with chloroacetic acid 4-methylpiperazide: 

-6 - (4-methylpiperazinocarbonylmethyl) - 
with chloroacetic acid 4-o-methoxyphenylpiperazide: 

- 6 - ( 4 - o-me thoxypheny lpiper azinocarbonylme thyl ) 
with chloroacetic acid 4-o-nitrophenylpiperazide : 

- 6 - (4 -ni trophenylpiperazinocarbonylmethyl ) •- 
with chloroacetic aoid 3-ethoxycarbonylpiperazide: 

- 6 - ( 3 - e thoxycarbonylpiperazinocarbonylme thyl ) 
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with chloroacetic acid 4-BOC-piperazide: 

-6 - (4-BOC-piperazinocarbonylmethyl) - 

with chloroacetic acid 4- (2-pyrimidinyl)piperazide: 

-6- [4- (2-pyrimidinyl) piperazinocarbonylmethyl] - 

with chloroacetic acid 4 -p- f luorophenylsulf onylpiper- 

azide: 

-6- (4 -p-f luorophenylsulf ony lpiperazinocarbonyl - 
methyl) - 
with methyl thiomethyl chloride: 

- 6 -me thyl thiomethyl - 

with methylsulfinylmethyl chloride: 

- 6 -me thyl sul f iny lme thyl - 
with methylsulfonylmethyl chloride: 

- 6 -methylsulf onylmethyl - 
with phenyl thiomethyl chlorides 

- 6 -phenyl thiomethyl - , 
with phenyl sul f iny lme thyl chloride: 

- 6 -phenylsulf iny lme thyl- , 
with phenylsulf onylmethyl bromide: 

- 6 -phenylsul f onylmethyl - 
with 2 -thienyl thiomethyl chloride: 

-6- (2 -thienyl thiomethyl) - 
with 2 -pyr idyl amino sul f onylmethyl chloride: 

-6- (2 -pyridylaminosulf onylmethyl) - 
with methoxysulf onylmethyl chlorides 

- 6 -me thoxy sul f onylmethyl- . 

(b) A mixture of 3.96 g of the compound obtained 

according to (a), 20.6 g of trimethyltin azide and 200 ml 
of toluene is boiled for 24 hours and then evaporated. 
The residue is taken up in 100 ml of methanolic HC1 and 
the mixture is stirred for 2 hours at 20° and worked up 
in conventional manner (saturated NaCl solution/methyl ene 
chloride) . Chromatography (petroleum ether/ethyl acetate 
3:7) gives 1- (2 ' - (1H- tetrazol-5-yl)biphenyl-4-ylmethyl) - 
2-butyl-6,7-dihydro-6- (N, N-dimethylcarbamoy lme thyl) -7- 
oxo-3H-IP, FAB 512, Rf 0.24 (ethyl acetate/ethanol 8:2). 
K salt, m.p. >300°. 

The following 1- [2' - (lH-tetrazol-5-yl)biphenyl-4- 
ylme thyl ] - 2 -butyl -6,7- dihydro - 6 -R 3 - 7 - oxo - 1H- IPs are 
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obtained analogously from the 2' -cyanobiphenylyl com- 
pounds indicated under (a) : 

-6- (lH-tetrazol-5-yl)methyl- 
-6- (2- (lH-tetrazol-5-yl) ethyl) - 
-6- (3- ( 1H- tetrazol - 5 -yl ) propyl ) - 
- 6 -methoxycarbonylxnethyl- 
-6- (2-ethoxycarbonylethyl) - 

-6 -benzyl-, m,p. 93°; FAB 517; Rf 0,16 (petroleum ether/ 

ethyl acetate 3s7); K salt, m.p. 210° 

-6- (2-phenylethyl) - 

-6- (o-f luorobenzyl) - 

-6- (m-f luorobenzyl) - 

-6- (p-f luorobenzyl) - 

-6- (o-chlorobenzyl) - 

-6 - (m - chlorobenzyl ) - 

-6- (p- chlorobenzyl) - 

-6- (o-bromobenzyl) - 

-6- (m-bromobenzyl) - 

-6- (p-bromobenzyl) - 

-6- (p-methylbenzyl) - 

-6- (o-trifluoromethylbenzyl) - 

-6- (m-trif luoromethylbenzyl) - 

-6- (p-trif luoromethylbenzyl) - 

-6- (o-methoicycarbonylbenzyl) - 

-6- (m-methoxycarbonylbenzyl) - 

-6- (p-methoxycarbonylbenzyl) - 

-6- [o- (lH-tetrazol-5-yl) benzyl] - 

-6- [m- (lH-tetrazol-S-yl)benzyl] - 

-6- [p- (lH-tetrazol-5-yl)benzyl] - 

-6- (o-nitrobenzyl) - 

-6- (m-nitrobenzyl) - 

-6- (p-nitrobenzyl) - 

-6- (o-trif luoroacetamidobenzyl) - 

-6- (m- trif luoroacetamidobenzyl) - 

-6- (p- trif luoroacetamidobenzyl) - 

-6- (o-trif luoromethylsulfonamidobenzyl) - 

-6 - (m-trif luoromethylsulfonamidobenzyl) - 
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6- (p-trif luoromethylsulfonamidobenzyl) - 

6- (2-hydroxy-2-phenylethyl) - 

6- (2-furylmethyl) - 

6- (5-isoxazolylmethyl) - 

6- (5-methyl-3-isoxazolylmethyl) - 

6- (2-pyridylmethyl) - 

6- (3-pyridylmethyl) - 

6- (4-pyridylmethyl) - 

6- (2-furoylmethyl) - 

6 - ( 2 - thenoylme thyl ) - 

6- (2-oxopropyl) - 

6-phenacyl- 

5 - o - me thoxyphenacy 1 - 
6- (2-oxobutyl) - 

6- (2-oxo-3-methylbutyl) - 

6 - ( 2 - oxo -3,3 -dimethylbutyl ) - 

6 - o - ni t rophenacyl - 
6 -m-nitrophenacyl- 
6 - p - ni t rophenacyl - 

6- (2-oxo-3,3,3-trifluoropropyl) - 

6-(3,3,4,4,4 -pentaf luorobutyl ) - 

6 - ni c o t inoy line thyl - 

6 - p - di f luor ome thoxyphenacy 1 - 
-6-p- tri f luorome thoxyphenacy 1 - 
- 6 -p- cyanophenacyl - 
-6- (2- (2-benzofuryl) -2 -oxo-ethyl) - 
-6-cinnamyl- 

-6- (3-ethoxycarbonyl-2-phenyl-2-propen-l-yl) - 

-6- (a-methoxycarbonylbenzyl) - 

-6- (c*-isopropoxycarbonylbenzyl) -/ m.p. 95° 

-6- ( 2 -me thoxy imino- 3, 3 - dimethylbutyl) - 

-6- (2-oxo-3-m-tolyl-5-oxazolidinylmethyl) - 

- 6 - carbamoy lmethy 1 - 

-6- (N-me thy lcarbamoylme thyl) - 

-6- (N-ethylcarbamoylmethyl) - 

-6- (N-tert-butylcarbamoylmethyl) - 

-6- (N,N-diethylcarbamoylmethyl) - 

-6 - (N/N-diisobutylcarbamoylmethyl) - 

-6- (N-phenylcarbamoylmethyl) - 
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-6- (N-o-tolylcarbamoylmethyl) - 
-6- (N-o-trif luoromethylphenylcarbamoylmethyl) - 
-6- (N-o-ethoxycarbonylphenylcarbamoylmethyl) - 
-6- (N-o-chlorophenylcarbamoylmethyl) - 
5 -s- [N- (2, 6-dimethylphenyl) carbamoylmethyl] - 
-6- [N- (2-pyridyl) carbamoylmethyl] - 
-6- (N-me thyl -N-phenylcarbamoylme thyl) - 

-6- [N-methyl-N- (1, l-dimethyl-2 -phenylethyl) carbamoyl- 
methyl] - 

10 -6- (N,N-diphenylcarbamoylmethyl) - 

-6 - (a-N,N-diethylcarbamoylbenzyl) - 

-6 - (2 -carbamoyl ethyl) - 

-6- (2-N,N-dimethylcarbamoylethyl) - 

-6- (2-N-phenylcarbamoylethyl) - 
15 -6- (2-N- (2 , 6-dimethylphenyl) carbamoyl ethyl) - 

-6- (3-nitro-2-oxopropyl) - 

-6- ( 6 - BOC - amino - 2 - oxohexy 1 ) - 

-6- (N-ethoxycarbonylmethyl-N-methylcarbamoylmethyl) - 
-6 - (N-methylsulfonylcarbamoylmethyl) - 
20 -6 - (N-phenylsulfonylcarbamoylmethyl) - 

- 6 -aziridinocarbonylmethyl- 

- 6 -pyrrolidinocarbonylme thyl - 
- 6 -piperidinocarbonylmethyl- 

-6- (2-oxopyrrolidinocarbonylmethyl) - 

25 - 6 - (2 - oxopiperidinocarbonylmethyl) - 
- 6- (4 -oxopiperidinocarbonylmethyl) - 
-6 - (4-o-methoxyphenylpiperidinocarbonylmethyl) - 
-6- (4- (2-thienyl)piperidinocarbonylmethyl) - 
-6- (4-p-methoxybenzoylpiperidinocarbonylmethyl) - 

3 0 - 6 - (2 -ethoxycarbonylpyrrolidinocarbonylmethyl) - 
-6- (3-ethoxycarbonylpiperidinocarbonylmethyl) - 

- 6 - ( 3 - hy droxyme thyl - 4 -p - chloropheny Ipiper idinocarbonyl - 
methyl) - 

-6- (3-N # N-diethylcarbamoylpiperidinocarbonylmethyl) - 
35 -s- (3-acetamidopyrrolidinocarbonylmethyl) - 

- 6 -morpholinocarbonylmethyl- 

-6 - (3-oxopiperazinocarbonJlmethyl) - 

-6- (4-methylpiperazinocarbonylmethyl) - 

-6 - (4-o-methoxyphenylpiperazinocarbonylmethyl) - 
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-6- (4-o-nitrophenylpiperazinocarbonylmethyl) - 

-6 - (3-ethoxycarbonylpiperazinocarbonylmethyl) - 

-6- (4-BOC-piperazinocarbonylmethyl) - 

-6 - (4- (2-pyrimidinyl)piperazinocarbonylmethyl) - 

- 6 - (4 -p- f luorophenylsulf onylpiperazinocarbonylmethyl) - 

- 6 -me thy 1 thiome thy 1 - 

- 6-methylsulf inylmethyl- 

- 6 -methylsulf onylmethyl - 

- 6 -phenyl thiome thyl - 

- 6 -phenylsulf inylmethyl - 

- 6 - phenyl sul f onylme thyl - 
-6- (2-thienyl) thiome thyl - 

-6- ( 2 -pyridylaminosulf onylme thyl) - 

- 6 -me thoxysulf onylmethyl - • 

Example 8 

(a) The 1- (2' -cyanobiphenyl-4-ylmethyl) -2-ethyl-6, 7- 
dihydro-6-R 3 -7-oxo-lH-IPs below are obtained analogously 
to Example 7 (a) from 1- (2' -cyanobiphenyl-4-ylmethyl) -2- 
ethyl-6,7-dihydro-7-oxo-lH-IP (obtainable from 2-ethyl- 
6,7-dihydro-7-oxo-lH-IP with Ila) and the corresponding 
compounds of the formula R 3 -Br or R 3 -C1 indicated in 
Example 7 (a) : 

-6 -benzyl - 

- 6 - o - chlor obenzy 1 - 

-6- (2-oxo-3 / 3-dimethylbutyl) - 

-6- (N,N-dimethylcarbamoylmethyl) - 

-6 - (N,N-diethylcarbamoylmethyl) - 

-6- (pyrrolidinocarbonylmethyl) - 

-6- (a-N/N-diethylcarbamoylbenzyl) - 

- 6 - (2 -hydroxy- 2 -phenylethyl) - . 

(b) The 1- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
ethyl - 6 , 7 -dihydro- 6 -R 3 -7 -oxo- 1H- IPs below are obtained 
analogously to Example 7(b) from the 2 ' -cyanobiphenylyl 
compounds indicated above under (a) : 

- S -benzyl - 

- 6 - o - chlorobenzy 1 - 
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-6- (2-oxo-3,3-dimethylbutyl) - 
-6- (N,N-dimethylcarbamoylmethyl) - 
-6 - (N,N-diethylcarbamoylmethyl) - 
-6- (pyrrolidinocarbonylmethyl) - 
-6 - (a-N,N-diethylcarbamoylbenzyl) - 
-6- (2-hydroxy-2-phenylethyl) - . 

Example 9 

(a) The 1- (2' -cyanobiphenyl-4-ylmethyl) -2-propyl-6, 7- 
dihydro-6-R 3 -7-oxo-lH-IPs below are obtained analogously 
to Example 7 (a) from 1- (2' -cyanobiphenyl-4-ylmethyl) -2- 
propyl-6,7-dihydro-7-oxo-lH-IP (obtainable from 2-propyl- 
6,7-dihydro-7-oxo-lH-IP with Ila) and the corresponding 
compounds of the formula R 3 -Br or R 3 -C1 indicated in 
Example 7 (a) : 

-6 -benzyl - 

- 6 - o - chlor obenzy 1 - 

- 6 - ( 2 - oxo -3,3- dime thy Ibu ty 1 ) - 

-6- (N,N-dimethylcarbamoylmethyl) - 
-6 - (N,N-diethylcarbamoylmethyl) - 
-6 - (pyrrolidinocarbonylmethyl) - 
-6- (a-N,N-diethylcarbamoylbenzyl) - 
-6- (2-hydroxy-2-phenylethyl) - • 

(b) The 1- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
propyl-6,7-dihydro-6-R 3 -7-oxo-lH-XPs below are obtained 
analogously to Example 7 (b) from the 2' -cyanobiphenylyl 
compounds indicated above under (a) ; 

-6 -benzyl - 

- 6 - o - chlorobenzyl - 

- 6 - ( 2 - oxo -3,3- dime thy lbu ty 1 ) - 

-6 - (N/N-dimethylcarbamoylmethyl) - 
-6 - (N,N-diethylcarbamoylmethyl) - 
-6- (pyrrolidinocarbonylmethyl) - 
-6- (c*-N,N-diethylcarbamoylbenzyl) - 
-6- (2 -hydroxy- 2 -phenyl ethyl) - . 
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Tgyampl e 10 

(a) The 1- (2 ' -cyanobiphenyl-4-ylmethyl) -2-cyclopropyl- 
6,7-dihydro-6-R 3 -7-oxo-lH-IPs below are obtained analo- 
gously to Example 7(a) from 1- (2 ' -cyanobiphenyl-4-yl- 
me thyl ) - 2 - cyclopropyl -6,7 -dihydro - 7 - oxo- 1H- IP ( ob tainable 
from 2-cyclopropyl-6,7-dihydro-7-oxo-lH-IP with Ila) and 
the corresponding compounds of the formula R -Br or R -Cl 
indicated in Example 7 (a) : 

-6 -benzyl - 

- 6 - o - chlorobenzy 1 - 

- 6 - ( 2 - oxo -3,3- dime thy lbu ty 1 ) - 

-6- (N,N-dimethylcarbamoylmethyl) - 

-6 - (N,N-diethylcarbamoylmethyl) - 

-6 - (pyrrolidinocarbonylmethyl) - 

-6- (a-N,N-diethylcarbamoylbenzyl) - 

-6- (2-hydroxy-2-phenylethyl) - . 

(b) The 1- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
cyclopropyl - 6 , 7 -dihydro- 6 -R 3 -7 -oxo- 1H- IPs below are 
obtained analogously to Example 7(b) from the 2'-cyano- 
biphenylyl compounds indicated above under (a) ; 

- 6 -benzyl - 

- 6 - o - chlorobenzy 1 - 

-6- (2-oxo-3,3-dimethylbutyl) - 

-6- (N,N-dimethylcarbamoylmethyl) - 

-6 - (N,N-diethylcarbamoylmethyl) - 

-6- (pyrrolidinocarbonylmethyl) - 

-6- (<x-N,N-diethylcarbamoylbenzyl) - 

-6- (2-hydroxy-2-phenylethyl) - . 

Example 11 

(a) l-(2' (2-Triphenylmethyl-2H-tetrazol-5-yl)biphenyl-4- 
ylmethyl) -2 -butyl- 6, 7 -dihydro- 6- (N,N-dimethylcarbamoyl- 
methyl) -7-oxo-lH-IP is obtained analogously to Example 7 

(a) from 1- (2'- (2-triphenylmethyl-2H-tetrazol-5-yl) - 
bipheny 1 - 4 - ylme thyl ) - 2 -butyl -6,7- dihydro - 7 - oxo - 1H - IP wi th 
N, N- dime thy lchloroacetamide. 
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The corresponding, e.g. the following 1- (2 ' - (2 -tri- 
phenylmethyl-2H-tetrazol-5-yl) biphenyl-4-ylmethyl) -2 - 
bu ty 1 - 6 , 7 - dihy dr o - 6 - R 3 - 7 - oxo - 1H - 1 P s are ob t a in ed ana 1 o - 
gously with the compounds of formula E-R 3 indicated in 
Example 7 (a) : 

-6 -benzyl - 

- 6 - o - chlorobenzy 1 - 

-6- (2-oxo-3,3-dimethylbutyl) - 

-6- (N,N-dimethylcarbamoylmethyl) 

-6- (N,N-diethylcarbamoylmethyl) - 

-6 - (pyrrolidinocarbony line thy 1) - 

-6- (c*-N,N-diethylcarbamoylbenzyl) - 

-6- ( 2 - hydroxy - 2 - phenyl e thy 1 ) - . 

(b) The product obtained according to (a) (1 g) is 

dissolved in 60 ml of 4 N HC1 in dioxane and the solution 
is stirred for 16 hours at 20°. It is evaporated and 
worked up in conventional manner to give 1- (2 ' - (1H- 
te trazol -5-yl) biphenyl - 4 -ylmethyl ) - 2 -butyl -6,7 -dihydro -6- 
(N,N-dimethylcarbamoylmethyl) -7-oxo-lH-IP, K salt, m.p. 
60°. 

The lH-tetrazol-5-yl compounds indicated in Examples 
7(b), 8(b), 9(b) and 10(b) are obtained analogously from 
the corresponding 2 - triphenylmethyl- 2H- te trazol -5-yl 
compounds (e.g. from those indicated under (a)). 

Example 12 

1 - (p - 2 - cyano- 2 - phenyl vinylbenzyl ) - 2 -butyl -6,7- 
dihydro-6- (N,N-dimethylcarbamoylmethyl) -7-oxo-lH-IP is 
obtained analogously to Example 7 (a) from 1- (p-2 -cyano- 
2 -phenyl vinylbenzyl) -2 -butyl- 6 , 7 -dihydro -7 -oxo- 1H- IP 
(obtainable from 2-butyl-6,7-dihydro-7-oxo-lH-IP and 3-p- 
bromome thylphenyl - 2 -phenylacrylonitrile) with N, N- 
dimethylchloroacetamide . 

Example 13 

210 mg of DCCI are added to a solution of 0.44 g 
of 1- (2' -cyanobiphenyl- 4 -ylmethyl) - 2 -butyl -6,7- dihydro - 7 - 
oxo-lH-IP-6-acetic acid [ M B M ; obtainable by reaction of 
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1- (2' -cyanobiphenyl-4-ylmethyl) -2-butyl-6,7-dihydro-7- 
oxo-lH-IP with ethyl bromoacetate to give the 6-ethoxy- 
carbonylmethyl derivative and subsequent hydrolysis] in 
14 ml of THF, the mixture is stirred at 20° for 10 min, 
72 mg of pyrrolidine are added and the mixture is stirred 
at 20° for a further 18 hours. It is filtered, the 
filtrate is worked up in the customary manner, the crude 
product is chroma tographed on silica gel (ethyl acetate/ 
methanol 80:20) and 1- (2' -cyanobiphenyl-4-ylmethyl) -2- 
butyl - 6 , 7 - dihydr o -pyr rolidinocarbony lme thy 1 - 7 - oxo -1H-IP, 
is obtained* 

1.94 g of DAPECI, 1.36 g of 1-hydroxybenzotria- 
zole and 1.1 ml of N-methylmorpholine are added succes- 
sively to a solution of 4.4 g of "B" and 2.44 g of 1-p- 
f luorophenylsulfonylpiperazine in 90 ml of DMF, the 
mixture is stirred at 20° for 5 hours, the product is 
precipitated with water, filtered off , washed with water 
and dried, and 1- (2' -cyanobiphenyl-4-ylmethyl) -2-butyl- 
6, 7-dihydro-6- (4-p-f luorophenylsulf onylpiperazinocar- 
bonylmethyl) -7-oxo-lH-IP is obtained. 

Example 15 

A solution of 4.4 g of n B n in 20 ml of THF is 
added dropwise with stirring to a solution of 1.6 g of 
1,1' -carbonyldiimidazole in 20 ml of THF and the mixture 
is then heated for 30 min. After cooling, 1.6 g of 
benzenesulfonamide are added, the mixture is stirred for 
10 min, a solution of 1.48 g of 1, 8-diazabicyclo [5,4, 0] - 
undec-7-ene in 10 ml of THF is added, the mixture is 
stirred at 20° for 18 hours and worked up in the cus- 
tomary manner (IN hydrochloric acid/dichlorome thane) and 
2 -butyl- 1- (2' -cyanobiphenyl-4-ylmethyl) -2 -butyl -6 , 7- 
dihydro-6- (N-phenylsulf onylcarbamoylmethyl) -7-oxo-lH-IP, 
is obtained. 

Example 16 

1- (2' -cyanobiphenyl-4-ylmethyl) -2-ethyl-6, 7- 
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dihydro-6- (N,N-diethylcarbamoylmethyl) -7-oxo-lH-IP is 
obtained analogously to Example 13 from 1- (2 ' -cyanobi- 
phenyl-4-ylmethyl) -2-ethyl-6, 7 -dihydro-7-oxo-lH-IP-6- 
acetic acid (obtainable by reaction of 1- (2 9 -cyanobi- 
phenyl - 4 - y lme thy 1 ) - 2 - ethyl -6,7- dihydro - 7 - oxo -1H-IP wi th 
ethyl bromoacetate to give 1- (2' -cyanobiphenyl-4-yl- 
me thy 1 ) - 2 - e thy 1 -6,7- dihydro - 6 - e thoxycarbony lme thyl - 7 - oxo - 
1H-IP and subsequent hydrolysis) and diethylamine in the 
presence of DCCI. 

Example 17 

The 1- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl) - 
2-butyl-6,7-dihydro-6-R 3 -7-oxo-lH-IPs below are obtained 
analogously to Example 1 (b) by hydrolysis of the cor- 
responding ethyl esters indicated in Example 7 (b) : 
-6- ( 3 - carboxy - 2 - phenyl - 2 - propen - 1 - y 1 ) - 
-6 - (N-o-carboxyphenylcarbamoy lme thyl) - . 

ttvafflpl e 18 

A solution of 1 g of 1- (2' - (lH-tetrazol-5-yl) - 
biphenyl-4-ylmethyl) -2-butyl-6, 7-dihydro-6- (3-nitro-2- 
oxopropyl) -7-oxo-lH-IP in 20 ml of methanol is hydro- 
genated on 0.3 g of 5% Pd- on- charcoal at 20° and normal 
pressure until the calculated amount of H 2 has been taken 
up. The catalyst is filtered off and the filtrate is 
evaporated to give 1- (2' - (lH-tetrazol-5-yl)biphenyl-4-yl- 
methyl) -2-butyl-6,7-dihydro-6- (3 -amino-2 -oxopropyl) -7- 
oxo-lH-IP. 

Example 19 

A solution of 1 g of 1- (2 ' - (lH-tetrazol-5-yl) - 
biphenyl-4-ylmethyl) -2 -butyl-6 , 7 -dihydro- 6 - (6-BOC-amino- 
2-oxohexyl) -7-oxo-lH-IP in 20 ml of dichloromethane and 
20 ml of trifluoroacetic acid is stirred at 20° for 1 
hour, evaporated and worked up in the conventional 
manner. 1- (2 # - (lH-Terazol-5-yl)biphenyl-4-ylmethyl) -2- 
bu ty 1 - 6 , 7 - dihydro - 6 - ( 6 - amino - 2 - oxohexy 1 ) - 7 - oxo - 1H - 1 P is 
obtained. 
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1- (2' - (lH-Tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
ethyl- or -2-butyl-6, 7 - dihydro - 6 - (4-piperazino- 
carbonylmethyl) -7-oxo-lH-IP is obtained analogously from 
1- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl) -2 -ethyl- or 
-2-butyl-6,7-dihydro-6- (4-BOC-piperazinocarbonylmethyl) - 
7-oxo-lH-IP. 



TCyaffipl^ 20 

A mixture of 7 o 68 g of 1- (2' - (2- triphenylmethyl- 
2H- tetrazol-5 -yl) biphenyl-4-ylmethyl) - 2 -butyl -6,7- 
dihydro-6- (3 , 3 -dimethyl -2 -oxobutyl) -7-oxo-lH-IP, 1,67 g 
of o-methylhydroxylamine hydrochloride, 200 ml of 
methanol and 3-2 g of pyridine is stirred at 20° for 72 
hours. 1- (2' - (lH-tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
butyl-6,7-dihydro-6- (3,3-dimethyl-2-oxobutyl) -7-oxo-lH-IP 
is formed as an intermediate which is not isolated. After 
conventional working up (chromatography on silica gel 
using ethyl acetate/methanol) , 1- (2' - (lH-tetrazol-5- 
yl) biphenyl - 4 -y Ime thy 1 ) - 2 -butyl -6,7- dihydro -6- (3 , 3- 
dimethyl-2-methoxyiminobutyl-7-oxo-lH-IP is obtained. 

The following examples relate to pharmaceutical 
formulations containing active ingredients of formula I 
or their salts. 



Example A: Tablets and coated tablets 

Tablets of the following composition are produced 
by compression in conventional manner and, where 
required, are provided with a conventional sucrose-based 
coating: 

Active ingredient of formula I 100 mg 

Microcrystalline cellulose 278.8 mg 

Lactose 110 mg 

Maize starch 11 mg 

Magnesium stearate 5 mg 

Finely divided silicon dioxide 0.2 mg 



Example B: Hard gelatin capsules 

Conventional two-part hard gelatin capsules are 
each filled with 
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Active ingredient of formula I 100 mg 

Lactose 150 mg 

Cellulose 50 mg 

Magnesium stearate 6 mg 



Example C: Soft gelatin capsules 

Conventional soft gelatin capsules are filled 
with a mixture of 50 mg of active ingredient and 250 mg 
of olive oil in each case. 
Example D: Ampoules 

A solution of 200 g of active ingredient in 2 kg 
of propane -1, 2 -diol is made up to 10 1 with water and 
filled into ampoules so that each ampoule contains 20 mg 
of active ingredient. 

Example E: Aqueous suspension for oral administration 

An aqueous suspension of the active ingredient is 
prepared in conventional manner. The unit dose (5 ml) 
contains 100 mg of active ingredient, 100 mg of Na 
carboxymethylcellulose, 5 mg of Na benzoate and 100 mg of 
sorbitol . 
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Patent Claims 
1. Imidazopyridazine derivatives of formula I: 




I 



R is A, alkenyl or alkynyl each having up to 6 C 
atoms, C 3 -C 7 -cycloalkyl-C3 C H 2k - or ^-Cg-alkyl, 
wherein a CH 2 group is replaced by 0 or S, 

R 2 is H, COOH, COOA, CN, N0 2 , NH 2 , NH-COR 4 , NH-S0 2 R 4 or 
1H- te trazol - 5 -yl , 

R 3 is a C^-C^-alky!, C 2 -C 6 -alkenyl or C 2 -C s -alkynyl 
group which is mono- to tetrasubstituted by C 3 -C 8 - 
cycloalkyl, CN,COOH, COOA, Ar, Het 1 , Het 2 , -CO-R 5 , 
-CO-Ar, -CO-Het 2 , -CO-NR 6 R 7 , -CO-R 8 ,, -C(=NR 9 )-A), 
-C(=NR 9 )-Het 2 , N0 2 , NR 6 R 7 , -NR^-COR 5 , -NR 13 --COAr, 
-NR X1 -COOA, -NR 1X -S0 2 R 5 , -NR 13 --S0 2 Ar, OR 10 , -S(0) m -A, 
-S-(0) m -Ar, -S0 2 -NH-Het 2 , -S0 2 -0R 1:L , Hal and/or 1H- 
tetrazol-5-yl and in which a CH 2 group can also be 
replaced by an 0 or S atom; or unsubstituted C 2 -C 6 - 
alkenyl or C 2 -C 6 - alkynyl, 

R 4 and R 5 are each ^-Cj-alkyl, in which one or more H atoms 
can also be replaced by F, 

R 6 and R 7 are each H, A, C 2 -C 6 - alkenyl or C 2 -C 6 - alkynyl , 
Ar, ArC n H 2n - or Het 2 , 

R 6 is also -CH 2 C0OA, -S0 2 -A or -S0 2 -Ar, 

R 6 and R 7 together are also an alkylene chain having 2-5 
C atoms , which can be monosubstituted or polysubsti- 
tuted by carbonyl oxygen, Ar, Het 2 , -CO-Ar, -COOA, 
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-CO-N(A) 2 , -CH 2 OH, -S0 2 -Ar and/or -NH-CO-A and/or 
interrupted by O or by -NR 12 -, 
R 8 is -NH-CHR^-COOH, -NH-CHR^-OOA, -CH 2 S (0) m -Ar , 
-CH 2 C-COOA, -C n H 2a -N0 2# -C n H 2n -NR 6 R 7 or -C n H 2n -NH- 
COOA, 

R $ is H, OH, CN, R 13 , OR 13 or OAr, 

R 10 is H, C^C^-alky! which can be substituted by Ar, 

Het 2 , COA or COAr, or is Ar, COA, COAr or CONR 6 R 7 , 
R 11 is H or A, 

R 12 is H, A, Ar, COOA, Het 2 or S0 2 Ar, 

R 13 is A, C 2 -C 6 -alkenyl or C 2 -C 6 -alkynyl, 

X is absent or is -NH-CO-, -CO-NH-, -O-CH(COOH) -, -NH- 

CH(COOH) -NA-CH(COOH)-, -CH=C (COOH) - , -CH=C(CN) - 

or -CH=C(lH-tetrazol-5-yl) 
Y is O or S, 
A is C 1 -C s -alkyl, 

Ar is an unsubstituted phenyl group or a phenyl group 
monosubstituted or disubstituted by R 5 , OR 5 , COOH, 
COOA, CN, N0 2 , NH^ NHA, N(A) 2 , NR 13 --COR 5 , NR^-COAr 1 , 
NR 11 -S0 2 R 5 , NR 11 -S0 2 Ar 1 , Hal or 1H- tetrazol-5-yl, 

Ar 1 is an unsubstituted phenyl group or a phenyl group 
monosubstituted or disubstituted by R 5 , OR 5 , COOA or 
Hal, 

Het 1 is a five- or six-membered saturated heterocyclic 
radical having 1 to 3 N, 0 and/or S atoms, which can 
be monosubstituted by carbonyl oxygen or =NR 9 and/or 
whose ring N atom(s) can in each case be substituted 
by A or Ar, 

Het 2 is a five- or six-membered heteroaromatic radical 
having 1 to 3 N, O and/or S atoms, which can also be 
fused with a benzene or pyridine ring and/or mono- 
substituted or disubstituted by A, 

Hal is F, CI, Br or I, 

k is 0, 1, 2, 3 or 4 

m is 0, 1 or 2 and 

n is 1, 2, 3, 4, 5 or 6, 

and their salts. 

2. a) 1- (2' - (lH-Tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
butyl - 6 , 7 -dihydro - 6 - benzyl - 7 - oxo- 1H- imidazo [4,5- 
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d] pyridazine and its potassium salt; 

b) 1- (2' - (lH-Tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
butyl-6 , 7-dihydro-6-a-isopropoxycarbonylbenzyl-7- 
oxo-lH-imidazo [4, 5-d] pyridazine and its potassium 
salt; 

c) 1- (2' - (lH-Tetrazol-5-yl)biphenyl-4-ylmethyl) -2- 
butyl- 6 , 7 -dihydro- 6 -N, N - dime thy 1 carbamoy Ime thy 1 - 
7-oxo-lH-imidazo [4, 5-d] pyridazine and its potas- 
sium salt. 

3 . Process for the preparation of imidazopyridazines 

of formula I according to Claim 1, and their salts, 
characterized in that 
(a) a compound of formula II: 




II 



wherein 

E is CI, Br, I, a free OH group or an OH group which has 
been functionally modified to acquire reactivity, and 
R 2 is as defined in Claim 1, 
is reacted with a compound of formula III: 

H-R III 

wherein 

R is as defined in Claim 1, 
or 

(b) a compound of formula IV: 




IV 
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wherein 

R 14 is R^CO or H, 

R 15 is H (if R 14 is R^CO) or R^CO (if R 14 is H) , and 
R 1 , R 2 , R 3 , X and Y are as defined in Claim 1, 
5 is treated with a cyclizing agent, 
or 

(c) to. prepare a compound of formula I wherein X is -NH- 
C0- or -CO-NH-, a compound of formula V: 




V 



10 wherein 

X 1 is NH 2 or COOH, and 

R is as defined in Claim 1, 

or a reactive derivative of this compound, is reacted 
with a compound of formula VI: 



15 




VI 



wherein 

X 2 is COOH (if X 1 is NH 2 ) or NH 2 (if X 1 is COOH), and 
R 2 is as defined in Claim 1, 

or with a reactive derivative of this compound, 
20 or 

(d) a compound of formula VII: 




VII 



wherein 
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R 1 , R 2 , X and Y are as defined in Claim 1, 
is reacted with a compound of formula VIII: 

E-R 3 VIII 

wherein 

R 3 and E are as defined above, 

or a reactive derivative of such a compound, 

or 

(e) to prepare a compound of the formula I which contains 
a -C(=NR 9 )- group, a corresponding carbonyl compound is 
treated with a compound of the formula H 2 N-R 9 , wherein R 9 
is as defined in Claim 1, or 

(f) a compound of formula I is freed from one of its 
functional derivatives by treatment with a solvolysing or 
hydrogenolysing agent, 

and/or in that one or more radicals R and/or R 2 in a 
compound of formula I are converted to one or more 
different radicals R and/or R 2 , and/or a base or acid of 
formula I iB converted to one of its salts. 

4 . Process for the preparation of pharmaceutical 
formulations, characterized in that a compound of formula 
I according to Claim 1, and/or one of its physiologically 
acceptable salts, are incorporated into a suitable dosage 
form together with at least one solid, liquid or semi - 
liquid excipient or adjunct, 

5. Pharmaceutical formulation, characterized in that 
it contains at least one compound of formula I according 
to Claim 1, and/or one of its physiologically acceptable 
salts . 

6. Compound of formula I according to Claim 1, and 
its physiologically acceptable salts, for the control of 
diseases. 

7 . Use of compounds of formula I according to Claim 
1, and/or their physiologically acceptable salts, for the 
preparation of a drug. 

8 . Use of compounds of formula I according to Claim 
1, and/or their physiologically acceptable salts, in the 
control of diseases. 
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Abstract of the Disclosure 
Novel imidazopyridazine derivatives of formula I 




I 



wherein 



R is 




and R 1 , R 2 , R 3 , X and Y are as defined in Patent Claim 1, 
and their salts , exhibit antagonistic properties towards 
angiotensin II and can be used for the treatment of 
hypertension, aldosteronism, cardiac insufficiency and 
increased intraocular pressure, and of disorders of the 
central nervous system* 
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